











A high-pressure scrubber on 
24” gas line at Mullinsville, 
Kansas, equipped with Nord- 
strom Lubricated Valves, oper- 
ating at 250 Ibs. pressure. 


**+>MEET EVERY MAJOR VALVE NEED 


MERCO NORDSTROM VALVE CO. 4 Subsidiary of PITTSBURGH EQUITABLE METER CO. 

Main Offices: Pittsburgh, Pa. Branch Offices: New York City, Buffalo, Philadelphia, Columbia, Memphis, 

Atlanta, Chicago, Kansas City, Tulsa, Houston, Los Angeles, Oakland. Canadian Representatives and 
Licensees: Peacock Brothers, Ltd., University Tower Building, Montreal, Quebec 
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Tretolite brings to you the advantage of a corps of 


highly trained specialists operating in the finest 





laboratories where the study and preparation of 
Tretolite formulas for treatment of cut oil to pipe | 


line requirements is carried on year after year. 


TRETOLITE COMPANY 


| 
MANUFACTURING CHEMISTS | 
DALLAS SAINT LOUIS LOS ANGELES 


Representatives in all Principal Fields 
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The Course of Oil 


By K. C. SCLATER 





NP CF 
faa Fundamental differences of climate 
— and country influence the field 
In Sou methods employed in drilling for and 
America producing petroleum and natural gas. 


This influence extends also to transportation methods 
and to plant practices involved in converting the crude 
‘ato marketable products. Particularly is this true in 
South America, a leader today in world petroleum pro- 
duction. On this continent the occurrence of petroleum 
deposits is quite varied and as a result, the field practices 
employed cover a wide variety of technique. A good ex- 
ample is the petroleum development operations in 
Maracaibo Lake. In contrast there is the development 
of petroleum deposits in difficultly accessible districts in 
the interior such as those in parts of Colombia, Vene- 
wuela, and Argentina. A description of these operations 
is interesting and instructive. Many of the methods are 
the most advanced and efficient of their kind. Some of 
them have been pioneered in that country. On the 
whole, the methods employed follow the basic prin- 
ciples of sound engineering practice. These methods and 
practical details pertaining thereto are covered in a 
survey of the petroleum industry in South America, 
including Trinidad, in a special section of this issue. 


Wildcatting There is deep indignation among 


so, many in the industry over what 
And Depletion is aad as an pri of the Sec- 
Allowance retary of the Treasury to embarrass 
the oil industry by grouping depletion with violation 
of the tax laws. Quite aside from the inference, how- 
ever, it is believed that a reduction in percentage deple- 
tion for oil and gas wells, considered from any angle, 
is much more likely to lead to harm than good. In all 
probability it would curtail wildcatting activity, the 
result of which would be a falling off in the discovery 
of new fields and a consequent shrinkage in national 
wealth. Such shrinkage might conceivably lead to a 
serious loss of government revenue—a loss much greater 
to the government than the revenue that would be 
derived from a reduction in depletion allowance. 
Wildcatting, particularly at the present time, is a 
vital activity that should be encouraged. As long as the 
threat of a reduction in depletion allowance hangs over 


the industry, prospecting activities are bound to be 
adversely affected. 


Exemplary Scientific reservoir control as applied 
Reservoir in the Masjid-i-Sulaiman field, Iran, 
Control was commented on in this column in 


March, 1933. Further information 
available on this field outlines some of the remarkable 
results that continue to be obtained. Producing opera- 
tions are carried on with a high degree of efficiency— 
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an efficiency that speaks volumes for scientific reservoir 
control. The field is operated solely by one company, 
the Anglo-Iranian Oil Company, a very favorable cir- 
cumstance and one that makes it a unit operation. As 
such it is making a substantial contribution to the tech- 
nique of producing oil by applying methods that ensure 
the optimum utilization of reservoir energy. Although 
the field has been producing for 25 years, there are 
no wells on the pump or on artificial gas-lift. The pres- 
sure drop in the reservoir is five pounds against a pro- 
duction of some 95 million barrels of oil, or approxi- 
mately five hundredths of a pound per million barrels 
of oil produced. The producing formation is massive 
fissured limestone from 300 to 1000 feet in thickness. 
Gas, oil, and water are present in the reservoir. Both 
the water-oil and gas-oil levels are maintained uniform 
throughout the reservoir, and are followed by means of 
observation wells. Injection of gas and fractions of the 
oil at different sections in the reservoir, and also dis- 
tribution of production from the reservoir are varied 
according to the results observed. Maximum utilization 
of energy for lifting, as distinct from conservation of 
gas energy in the reservoir, is regarded as of great im- 
portance in this field, in order that wells at highest 
surface elevations be kept flowing in the face of dimin- 
ishing reservoir pressure. As a further means of con- 
serving energy, all wells are produced through the cas- 
ing. The rate of production is adjusted so that slippage 
losses will be small. The flow-head pressure-production 
curve shows that at any given flowing pressure two 
rates of production are possible. At the lower rate of 
flow the energy lost is principally due to slippage, fric- 
tion being negligible. At the higher rate of flow, the 
energy loss is in friction but slippage loss is negligible. 
The wells therefore are produced at the higher rate of 
flow because of the smaller energy loss. 

Conditions in this field are ideal for producing under 
strict scientific control because of the absence of com- 
petitive conditions such as obtain in oil-fields of the 
United States. This is scientific control of the kind 
that engineers and technicians dream of but are denied 
the opportunity of putting into practice. The signifi- 
cance of these operations lies in the great advances that 
have been made and the remarkable results obtained. 
Even flexibility in meeting fluctuating market demand 
for products is provided by topping in the field a pro- 
portion of the crude, fractions not needed being re- 
turned to the reservoir. Methods of operation in this 
field definitely remove scientific control far from the 
realm of theory by applying it to highly practical ends. 
What has been and is being accomplished in this field 
sets the standard for scientific reservoir control. What 
has been accomplished in Masjid-i-Sulaiman field could 
be accomplished in many other fields were more sympa- 
thetic understanding and proper cooperation available 
to the capable technical man. 
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The Kansas Corporation Commis- 
sion has established new rules and 


Kansas Adopts 
New Rules for : 

= A regulations for taking well po- 
Taking Potentials tentials, having adopted a com- 
posite withdrawal decline curve in determining the potentials 
of oil wells following initial physical tests. This is the 
first state to adopt such a policy. 
* The commission believes that establishing potentials by 
taking physical tests of wells at intervals of nine months, 
then adjusting the potentials on a decline curve, will promote 
conservation. Premature encroachment of water in producing 
wells is thought to have been the result of taking potentials 
too frequently and of too long duration. 

The Commission has stated also that in its opinion the 
composite withdrawal decline curve based on actual ex- 
perience of wells, with adjustments based on the spacing of 
wells, and adjustment every nine months based on physical 
tests, reasonably reflects the potential of a well and prevents 
inequitable taking from a common source of supply. 


An increase in production in the 
Buckeye field of Michigan, and 


Oil Prices local conditions in the West 
Cut 15 Cents Branch, Arenac, Porter, and 


Crystal areas, have resulted in a 15-cent per bbl. reduction 


Michigan Crude 


in the price of crude oil. The new price level has been an- 
nounced by the Pure Oil Company, Simrall Pipe Line Com- 
pany, and the McClanahan-Leonard Pipe Line Company. 

The quotation for West Branch and Arenac oil is $1.09, 
Buckeye oil $1.24'%, and Mt. Pleasant, Porter, and Crystal 
crudes $1.27 a barrel. 


Venezuela’s Output A report from the office of 


of Petroleum Products 
Is Increasing 


the American commercial 
attache at Caracas, made 
public by the United States 
Department of Commerce, states that production of petro- 
leum in Venezuela the first five months of this year totaled 
10,046,295 metric tons compared with 9,563,810 metric 
tons in the corresponding period of 1936. 

Exports of petroleum and petroleum products from Vene- 
zuela during the five-month period this year was 9,036,176 
metric tons, including 6,649 tons of gasoline, as compared 
with 9,008,566 tons during the first five months of last 
year. Exports of gasoline for the January-May period of 
1936 is not a matter of record. 


An order has been promulgated 
by the Arkansas Board of Con- 
servation governing the Miller 
County extension of the Ro- 
dessa field, leaving the existing 10-acre well-spacing rule in 


10-Acre Spacing 
for Arkansas 
Rodessa Extension 


effect, but ordering that 50 percent of the total daily field 
allowable shall be based 50 percent on acreage and 50 per- 
cent on bottom-hole pressure. The board has reserved the 


ee 





right, however, to allocate production on the basis of bott 

hole pressure, acreage, and gas-oil ratio. The a . 
states that in no instance shall less than 40 acres be Be 
nated for a single well, and provision has been made Py 
drilling additional wells on tracts of more than ‘ai fe 
and not more than 40 acres where wells already are dling 


Proposed Cuban 


A bill recently was introduced 


Legislation on in the legislative body of Cub, 
entitled “National Petroleum 


Oil Concessions Law,” providing that all petr, 
leum products in the Republic be considered as Zovernmen 
property, and that concessions to explore and develop such 
deposits be granted by the government. 

The bill provides that concessions be granted only to Cubsy 
citizens or organizations, aliens being permitted to operate 
only through subsidiary companies organized in Cuba, Aliens 
holding concessions at the time the measure becomes lay 
would be exempt from this requirement, however. 

Under the provisions of the bill concessions would ng 
convey ownership of petroleum deposits, but only the right 
to explore and develop. They would be valid for a period of 
two years and would cover not more than 70,000 hectares 
each. 

Except for concessions of less than 500 hectares granted 
prior to June 1, 1937, those obtaining development con. 
cessions would be required to develop the area covered thereby 
on penalty of cancellations of the concession. The bill re. 
quires that during the first year at least one well must 
opened for every 1000 hectares, or fraction thereof, in th 
concession. 
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Calif. Passes New 
Law Governing 
State-Owned Lands Beach, California, has passed the 


State Legislature, received the approval of the governor, and 
thus has become a law. It becomes effective August 27. Th 


The O’Donnell Act, providing 
for the development of state. 
owned oil lands at Huntington 


new law provides for competitive bidding on 11 parcel 
of land, comprising approximately 120 acres each, in the 
Huntington Beach area. The O’Donnell Act will supersedé 
the Olson Law, passed at the recent session of the legislature 





The principal differences in the O’Donnel Act and th 
Olson Law are that the former calls for minimum bids d 
30 percent royalty on production of 200 bbl. to 999 bbl, 
40 percent on 1000 to 1999 bbl., and 50 percent on 2000 
bbl. and more. The Olson Law requires a minimum royalty 
of 30 percent flat on production of 200 bbl. or more. Th 
Olson measure provides for not less than ten wells per parcel, 
the O’Donnell Act for not less than five. The former pre 
hibits the drilling of more than one parcel by any om 
company or interest, but under the O’Donnell Act aaj 
number of parcels may be drilled by one company oF in- 
terest. Several other differences exist also, relative to the 
amount of bond required before operations can begin, the 
administrative body, etc. 
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Progress of Major Pipe Line Work 





HE Shell Petroleum Corporation has announced plans 

for the construction of a 250-mile 8-in. pipe line from 
its refinery at Roxana, Illinois, to Indianapolis, Indiana. Work 
is expected to begin within 30 to 45 days. The project will 
involve an expenditure of $3,000,000. 

Although the line will be utilized primarily for the move- 
ment of gasoline from Roxana to Indianapolis, it also may 
be employed to handle crude oil from the active Illinois fields. 

At the present time Shell is shipping gasoline and other 
refined products from its plant by tank car and also by 
barge on the Ohio River. The new line will facilitate their 
movement. It is expected to be completed and in operation 
within a period of six months. 


Another major gasoline pipe line to extend from Mid- 
Continent fields to a terminus in Iowa has been announced 
by a group of independent refining companies. The length 
of the line will be 650 miles. 

The line will have its origin at Grandfield, Oklahoma, 
will pass through Beckett, Cyril, and Cushing, Oklahoma, 
and extend into Kansas, Nebraska, and Iowa. 


Those involved in the project are Anderson-Prichard Oil 
Corporation, Oklahoma City, who own a refinery at Cyril; 
Rock Island Refining Company, who have a plant at Beckett; 
Cushing Refining and Gasoline Company, who have a re- 
finery at Cushing, and the Bell Oil and Refining Company, 
Tulsa, who have a refinery at Grandfield. 


Ford, Bacon and Davis, Inc., pipe line contractors, have 
started a survey of the line. 


Anderson-Prichard Oil Corporation, who are part owners 
of a refinery at Colorado, Texas, are considering laying an 
extension from Grandfield to that point. 


Construction of a 160-mile pipe line system in South 
Louisiana by the Standard Oil Company of Louisiana, is one 
of the major pipe line projects to be announced within 
recent weeks. The work will involve an expenditure of $1,- 
500,000 and will provide needed outlet for several coastal 
Louisiana fields. 


The line will extend from the Standard’s tank farm at 
Baton Rouge, on the west bank of the Mississippi River, to 
the Roanoke field near Jennings. 

Existing plans are for the laying of 25 miles of 10-in. 
pipe, 63 miles of 8-in., and 72 miles of 6-inch. Branch lines 
will run to the New Iberia and Jeanerette fields. 


The laying of this line will give the Baton Rouge refinery 
of the Standard Oil Company of Louisiana its first direct line 
to South Louisiana fields. 


The Republic Pipe Line Company soon will begin con- 
struction of a pipe line from Benevides, Texas, to Corpus 


10 


Christi where the company has a terminal. The 4: 
covered will be 70 miles. The company now has gath 
systems in the Sweden and North Sweden fields, which : 
connected to loading racks at Sweden and Benevides, 
crude oil being shipped by tank car. The new line wil] ‘ 
nect with these gathering systems. : 


Another South Texas pipe line construction Project hy 
been initiated by the Duval Pipe Line Company, a Bened 
and Trees concern. A 75-mile 6-in. line will be laid & 
Corpus Christi to the Sweden field. The order for the » 
already has been placed. The company and its affiliated com 
panies have several thousand acres under lease in the N 


Sweden and the old Sweden fields. 


Mi! 


The Oklahoma Natural Gas Company has completed ¢ 
laying of a new line from Enid, Oklahoma, to the Marshall 
Lovell, and Crescent pools of Logan County. The line 
10 in. from Enid to Marshall, and 8 in. from Marshall 
Lovell and Crescent. The length of the line is 60 miles, — 


The San Francisco office of H. C. Price Company hi 
announced that it has been awarded a contract by the P cif 
Gas and Electric Company for electric welding 44 mil 
of 10-in. and 12-in. pipe line from the Rio Vista field 
Dawson, Dixon, and Napa Junction, California; also } 
miles of 8-in. from Davis to Woodland, California. 


The West Oak Gasoline Company recently awarded 
contract to Frenchies Welding Works for the welding 
a 14-mile 10-in. gas line in the vicinity of Sayre, Oklaho 
The stovepipe method of construction is being employed 
welding is by the oxy-acetylene Lindeweld method. 


Naph-Sol Refining and Pipe Line Company is constr 
ing a 21-mile 4-in. line from the Buckeye field of Glad 
County, Michigan, south to Coleman. From the latter pot 
shipments will be by tank car. 


Capacity of the new line will be 6000 bbl. daily and cru 


will be taken principally from the Rex Oil Company, @ 
affiliate. 


Southern Liberty Pipe Line Company, subsidiary of the 
American Liberty Oil Company, is laying a 12-mile 6 
line from its existing facilities terminating in the Jams 
Davenport Survey of Cass County, Texas, to the recently: 
opened Lodi extension of the Rodessa area. The new line wil 
provide an outlet for five wells, the production from which 
has had to be trucked to a railroad loading rack near Lodi. 
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Provides... 


MAXIMUM EFFICIENCY 
AT LOW COST 


Yes Sir! It's always a pleasing figure when you can 
save money and increase your profits. That's why 
we say Purchased Electric Power assures you 
maximum efficiency at the lowest possible cost. 
Ask your central power service company for 
FREE consultation of your Electric Power 
problems! 


® Low Installation Cost 
® Greater Efficiency 
® Extreme Portability 


® Greater Salvage Value = Seta 
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Latest Activities In The Oil Fielgwt 





INDING of the Strawn sand in Montague County, North 

Texas, is expected to open a new deep field in that area. 
In Lupton, Wilson and Ligon’s wildcat, four miles west of 
Bowie, the Strawn sand was found at a depth of 3928 ft., and 
12 ft. of saturated sand was drilled, and pipe set to test. 


Opening six, to eight miles of new territory, R. M. Rags- 
dale et al.’s No. 1 John Taber, 20 miles north of Brownwood, 
Texas, has been brought in flowing initially 750 bbl. of 43- 
gravity oil daily. Production is from the Ranger lime at a 
total depth of 2461 feet. 


Early this month the Rodessa field was extended one-half 
mile to the northwest. The Bay Oil Corporation com- 
pleted its No. 1 Cobb and No. 1 W. B. Parker, both in the 
George Crowder Survey, just across the line into Cass County. 
Production is from the Mitchell sand, the former well pro- 
ducing 30 bbl. an hour through '/2-in. tubing choke, and 
the latter 18 bbl. an hour through the same size tubing choke. 


A new strike has been made in western Kansas by the 
Atlantic Refining Company, the Empire Oil and Refining 
Company, and the Skelly Oil Company with their No. 1 
Runyan, in the southwest of the northwest of the northeast 
of 11-27-13w, in Pratt County. In the Simpson sand at a 
total depth of 4310 ft. the test had 1500 ft. of oil in the 
hole, indicating a good well. 


David Lide, George Greer et al. have found a new gas 
reserve for north Louisiana with their No. 1 Causey, in 
32-19-2, in wildcat territory, Lincoln Parish. On a test at 
a depth of 5320 ft. the well had an estimated flow of 50,- 
000,000 cu. ft. of gas daily from the basal Glen Rose for- 
mation. 


AVERAGE CRUDE PRICES 


California Louisiana 


Successful completion by the Ohio Oil Company’s y 
Arbuthnot in Richland County, Illinois, has haul J 
of great excitement in the Illinois Basin area. The val 
producing from the McCloskey sand at a total depth of 
ft., and initial production was reported to be 2500 bbl. g 


A new pool has been discovered in the Los Angeles Basing 
California, between Long Beach and Dominguez. The 
Oil Company’s No. 1 A.M.E.B. Company was brought 
recently producing initially 960 bbl. of oil of 24.2 gravity 
cutting a small amount of water and mud. Production 
through 1-in. choke and at a total depth of 4038 feet, Prec 
on the tubing was 20 lb. and on the casing 150 pounds, Opes 
tors believe the well to be producing from the upper Alam; 
zone. 


Impetus has been given development of the deeper sand 
the Rosecrans field of Los Angeles County, California, by ¢ 
successful completion of Universal Consolidated Oil Com 
pany’s No. 1 Trust at a total depth of 7580 ft., produc 
400 bbl. of oil of 33.9 gravity daily. Union Oil Compan 


No. 16 Rosecrans is producing 505 bbl. of oil of 33.2 gravig 


from a total depth of 7560 feet. The first deep producer 
the field was Barnsdall Oil Corporation’s No. 10 O’Dea, p 
ducing 700 bbl. daily at a total depth of 7664 feet. 


No. 1 McTaggart of E. H. Linaberry, a wildcat in Adamg 
Township, Arenac County, Michigan, has been completed) 


the Traverse lime as a 40-bbl. pumper. The new well is ni 
miles south and six miles west of the Clayton pool int 
same county. 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 


(Figures in Barrels) 


Kettleman 
Hills 
Playa Del Rey 
Coalinga 
Signal Hill 
Montana 
Wyoming 
Colorado 
New Mexico 


Texas 
North Central 
Panhandle 
West Texas 
Gulf Coast 
Darst Creek 
East Texas 
Taleo 


Kansas 
| Oklahoma 
| Arkansas 


] 


$1.19-1.43 


.80-1.16 
-70- .90 
.80-1.21 


1.35 
.97-1.30 
1.12-1.18 
-78-1.08 


.96-1.20 
.91-1.08 
-78-1.08 
.95-1.41 
1.09 
1.35 

73 
-98-1.30 
-98-1.30 


.90 


Rodessa 
Gulf Coast 
North Louisiana 
Illinois 
Kentucky 
Indiana 
Ohio 
Lima 
Michigan 
Pennsylvania 
Bradford 
Southwest 
Eureka 
Buckeye 
Corning 
West Virginia 
Canada 


$ .91.1.25 
84-1.41 
.90-1.22 

1.35 
1.40 
1.12 


1.25 
1.27 


2.82 
2.57 
2.52 
2.37 
1.42 


1.67 
2.10-2.17 


Oklahoma 

Kansas 

Panhandle Texas 

North Texas 

West Central Texas 

West Texas 

East Central Texas 

East Texas 

Southwest Texas 

Coastal Texas 
TOTAL TEXAS 

North Louisiana 

Coastal Louisiana 
TOTAL LA. 

Arkansas 

Eastern 

Michigan 

Wyoming 

Montana 

Colorado 

New Mexico 
TOTAL EAST OF 
CALIF. 


California 
TOTAL U. S. 





B. of M. 


Dept. of Int. 
Calculations 


(July) 
629,700 
195,600 


Week 
Ended 
July 31 

1937 
637,650 
207,150 
~~ 90,950 
73,200 
33,600 
205,950 
125,300 
470,800 
238,700 
205,500 





1,375,100 


253,000 
28,400 
122,100 
39,800 
52,900 
16,200 
4,700 
100,800 


433,000 
91,850 
172,200 


~~ 264.050 
28,700 
122,200 
45,100 
56,700 
18,300 
5,000 


114,450 





2.818.300 
605,500 
3,423,800 


2,932,300 
~ 659,600 


3,591,900 


Week 
Ended 
July 3 

1937 
619,600 
193,000 
~~" 80,500 
72,600 
33,650 
200,600 
123,750 
466,550 
236,450 
202,500 
,416,600 
88,300 
173,050 
~~ 261,350 
~~ 98,350 
123,550 
43,100 
48,900 
17,200 
4,300 
114,600 


2,870,550 
655,100 


3,525,650 
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Summary of Petroleum Statistics and Field Activitie, 





U. S. Daily Average Production Daily Average Crude Runs to Sim | 


3,550,000 
3,400,000 
3,250,000 
3,100,000. 
2,950,000 





3,300,000 
3,200,000 
3,100,000_ 
3,000,000 
2,900,000 
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— BARRELS — 
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U. S. Crude Oil Stocks Gasoline Stocks in U. S. Refineries 


330,000,000___ 
315,000,000 
300,000,000 
285,000,000 
270,000,000 





50,000,000. 
40,000,000___ 


30,000,000_ 
20,000,000 i 











— BARRELS — 
— BARRELS — 
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Above statistics supplied by the American Petroleum Institute. 

















Summarized Operations in Active Fields for July, 1937 
FIeLps Genteiies! Producers Rigs Drilling Depth of No. Casing 
Wells Production Strings 











Texas 
3500-3700 2 
Duval County 1554-2900 2 
Archer County : 2 660-1800 1 or 2 
Panhandle | : 1700-3900 2 
: 4900-5900 2 
Nueces County 59 5 f 5 3922-5878 2or3 
Winkler County : ‘ > f 2850-3450 
Talco Field 3§ 4230-4361 
OKLAHOMA 
Oklahoma City f 6450-6682 
Fitts Pool : ! 1800-4488 
ee oe ewe eaee aan ea eees ‘ 3% 380-2850 
Kansas 
EET TT § 5é 2926-3435 
Rice County f 7 g § 3222-4085 
Reno County 3300-4375 
LovutstaNa-TEXASs 
Rodessa { ‘ ‘ 5950-6450 
New Mexico 
Lea County 55 3150-4036 
CALIFORNIA 
Kettloman Hills............ f 5 8300-8730 
Wilmington : 3500-4000 
Midway-Sunset , f : 1400-3100 



































Field Activities by States for July, 1937 


STATE Completions Producers Locations Rigs Drilling Wells Production, 1936 
July June July June July June July June July June (In Ba 


32 27 24 62 f 10,461,000 
150 155 120 304 
ene re fe 3 39 
re 66** 52 
ae ee 2 K 29 
293 232 71 431 
Kentucky eit Sates 21 81 
re rere 5¢ : 104 114 55 280 
Michigan 9% . 93 117 98 174 
Mississippi ican ee eas gio eye aia 5 6 13 
Montana 25 f Pee eles 6 66 
New Mexico 5é caer oa 19 154 
New York , : nae 9 41 
Ohio sor Suth : a 93 269 
Oklahoma — 7 , ’ 280 64 448 
Pennsylvania... =a e Dig | - } poles ees 
} 562 1951 
| 29 30 162 160 
15 14 69 60 


2631 2437 1262 1408 | 4625 4786 
*Including 36 rigs standing and 23 rigging up. **Including 41 rigs standing and 25 rigging up. 
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NCLUDING a new polymerization plant in its $2,000,000 

construction program at Avon, Contra Costa County, 
refinery, Tide Water Associated Oil Company, Associated 
Division, has announced that Alco Products, Inc., has been 
given the contract for construction of the unit. The poly- 
merization plant will be built in addition to the new crack- 
ing unit now under construction by Alco Products, it is 
stated. 


Increasing the output, Associated’s polymerization facili- 
ties will afford an annual production of more than 7,500,000 
gal. of premium gasoline, it is estimated. 

The new cracking units, now being installed, which incor- 
porate the latest developments in petroleum refining, include 
a modern 3-coil cracking plant for optimum production of 
both volatile anti-knock gasoline and high-grade fuel oil. 
Provision has been made to break up a daily charge of 
14,500 bbl. of oil into several fractions so that the bulk 
of fuel oil will be produced under conditions known to yield 
a product of excellent stability and heating value. The 
cracked gasoline largely will be manufactured under special 
cracking conditions favorable to a large yield of motor fuel 
of unusually high octane rating, officials of the company 
state. 

One of the outstanding features of the polymerization 
plant is the proposed manufacture of a new premium grade 
gasoline with exceptional volatility and performance char- 
acteristics, from more than 5,000,000 cu. ft. of refinery gas 
daily. 

In connection with the polymerization plant, engineers 
have selected the Girbotol process for the removal of hydro- 
gen sulphide. This process, which was developed and is owned 
by the Girdler Corporation 


The Month’s Activities In Refining 


Percent Refinery Capacity Operated 


Western Division, 80.3 Percent Central Division, 79.3 Percent Eastern Division, 85.5 Perceni 


be installed. In addition to these units, and a gasoline treating 
and finishing plant, a polymerization unit will be constructed 
The latter will have a daily capacity of 6,000,000 cu, ft o 
gas. Pa 


Ethyl Gasoline Corporation has completed the addition to 
its new Baton Rouge, Louisiana, plant, thereby doubling jp, 
capacity. Since last October, Ethyl has put in $3,759,099 ;, 
plant and equipment at Baton Rouge. 

The plant will manufacture tetraethy! lead and distill wich 
Louisiana salt to produce its high-test gas constituent, 

The plant is one of several oil and gas plants “sold” 
Governor Richard W. Leche, under his new industrial g. 
pansion program. Governor Leche, since last November, hy 
brought in 22 new plants and additions, all under the tep. 
year tax exemption contract between industry and state thy 
the governor formulated. 

e 

The Kraco Refining Company has completed the constry. 
tion of a 2000-bbl. skimming plant at Bryson, Texas. Crude is 
obtained from the Cockburn and Harper wells northexy 
of Bryson. John Kraker of Gladewater, Texas, is owne 
of the plant. 

A second plant to begin operation in the pool is that of 
the Bryson Refining Company. This plant has a Capacity 
of 600 bbl. daily. | 

e 

Portex Oil Corporation, Portland, Oregon, is planning 
the erection of a gasoline plant in the Joaquin area of Shelby 
County, Texas, and will take production from gas-distillate 
producing wells. Further details concerning the plant, such 
as capacity, type, etc., have not been announced. 

a 

The United Gas Public Service Company has com. 
pleted the enlargement of its gasoline plant in the 
Cotton Valley field of 















































































































of Louisville, Kentucky, re- North Louisiana. Gas both 
moves hydrogen sulphide Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks from high- and low-pres- 
from the refinery gases be- Week Ended July 31, 1937 sure wells will be handled, 
fore polymerization. Such 522 Mines The capacity of the plants 
prior treatment of the poly (Figures in Barrels of 42 Gal. Each) 30,000,000 cu. ft. daily. 
2 sarv as aeons —— —_——— - ——— — ne 
charge makes sanmamarenes Percent Total Gas and 
an after-treatment of the peerenct tenth Daily Operated Motor Fuel og 
e IS IT -otential Avg. Crude of Total Fuel Stocks Stocks 
poly product, which other- Capacity tuns to Capacity Thousands Thousands A permit has been grant- 
ms : teporting Stills Reporting of Bbl. of Bbl. 
wise would be required to Sant Con 0.0 584,000 87.8 i816 11,394 ed by the Arkansas Board 
: bi ° bl . | East Coast 100.0 984,000 ied 18,116 11,394 d F 
remove oO jectiona © sui- Appalachian ss. 111,000 86.0 2,835 870 of Conservation for con- 
phur compounds Ind., Ill., Ky. 92.4 161,000 95.1 11,847 6,564 , f b black 
” Okla., Kans., Mo. 84.6 215,000 82.9 7,067 3,323 struction of a carbon 
Inland Texas 56.6 129,000 64.2 2,034 1,624 ‘ ’ 
& Texas Gulf 05.5 747,000 9.7 &88O §.985 plant in southwest Arkan- 
La. Gulf 96.3 149,000 94.3 1,792 2,570 ; " . held. 
c; F Braun Company No. La.-Ark. 63.7 38,000 65.5 173 414 sas, near the Rodessa feld 
. = > Rocky Mt. 69.7 59,000 95.2 1,530 790 M. Barney, state sen 
Los Angeles, California, California a0.9 543,000 72.8 12,459 68,955 - re xarkana wis 
- — _— —— - ——- or o ex ’ 
has been awarded the con- Reported Xx.9 3.136.000 s6.0 67,042 105,489 e | ” ote but it i 
: i. Est’d Unreported 289,000 3,830 2,720 given the pe mit, 
tract for constructing the mat'D TOTAL 4c * cheen x oll 
new Watson refinery of U. S. July 31, °37 3,425,000 70,872 108,209 understood tha ¢ 
° ° xd *EST’D TOTAL ne 2 east- 
the Richfield Oil Com any. U. S. July 24, °37 3,380,000 72,020 106,260 tained on behalf . 
inati U. S. B. of M > ipitalists. It is planned 
Two combination crude a Ss seen seis iia ~— sain te ern Capitalists. Lost 
a - “i 3 o e vo oe ° Ves eté& : 2 1SI- 
topping and cracking units, *Estimated Bureau of Mines’ basis. to use gas from the Lou 
each having a daily ca- **July, 1936, daily average. ana side of the Rodessi 
pacity of 30,000 bbl., will field. 
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Significant Development in 


Illinois Basin Field 


We appears to be one of the 
most significant developments 
in the Illinois Basin since discovery of 
deep production this spring, is the Ohio 
Oil Company’s well, Arbuthnot No. 1, 
in the NW-NW-NW 4, Sec. 8,T wp. 
3 N, Range 9 E, Richland County, 
Illinois. This well is diagonally across 
the section from the small village of 
Noble, and approximately seven miles 
northeast of the nearest producing wells 
in the Clay City field where the Pure 
Oil Company’s well Sarah Bechtel No. 
1 recently was drilled-in for about 
2700 bbl. daily. 

Well Arbuthnot No. 1 is on a geo- 





PPP 


Diesel engines used by Big West Drill- 
ing Company on the Arbuthnot No. | 


PP PPP PPP PP PPP 





physical high, said to have approxi- 
mately 40 ft. of closure, on which the 
Ohio Oil Companv owns only 240 
acres in the block, surrounded on all 


PLP LPP PPP a 


View looking up into the derrick as 
drill pipe was being run in hole to clean 
after drill-stem test on July 29, 1937. 
Ohio Oil Company's Arbuthnot No. | 


Avcust, 1937 


Drilling well seven miles from nearest producing 
well has earmarks of being good producer at depth 
of almost 3000 feet 


By J. C. ALBRIGHT 
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Ohio Oil Company Arbuthnot No. |, 
NW-NW-NW Sec. 8, Twp. 3N, R. 9E, 
Richland County, Illinois. Unofficial 
estimates place production at 1500 
bbl. daily on drill-stem test, July 29, 
1937. The nearest production is seven 
miles southwest in the Clay City pool 
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Crew of Big West Drilling Company 
on duty at time of drill-stem test of 
Ohio Oil Company's Arbuthnot No. |, 
July 29, 1937, when it made its first 
flow. Left to right: M. V. Adams, 
driller; A. King, derrickman; Bill 
Flower, pipe racker; H. Coder, motor- 

man; E. B, Fiscus, back-up man 


Technical staff of Ohio Oil Company 
at Arbuthnot No. | on morning of July 
29, after we'l had made its first flow, 
estimated at 1500 bbl. daily from 
Oolitic lime. The bottom of hole was 
at 2988 ft. in the formation locally 
called the McClosky, which is lime or 
sand as the case may be. The high con- 
tent of silica in the formation may pre- 
clude very wide use of acidizing. Left 
to right: R. E. Knipe, geologist; R. G. 

Kurtz, geologist; L. Bertrand, 
field supervisor 


sides by leases owned by the Pure Oil 
Company. This well was spudded-in 
early in July, and 210 ft. of 10-in. 
surface casing cemented, after which 
drilling was resumed and continued 
without difficulty until July 24th, 
when a core was taken that showed 
slight saturation in the very top of the 
McClosky. Coring ahead cautiously, 
frequent showings of oil were had until 
at depth of 2948 ft. a core taken in 
the Oolitic lime indicated extremely 
high saturation. This condition con- 
tinued to 2963' ft., when hard lime- 
stone was encountered but no fur- 
ther indication of oil; however, coring 
ahead was continued to 2988 ft. when 
on July 29 it was decided to run a 
While the 


being tested, the well ran wild for a 


drill-stem test. well was 
minute or so, spraying oil two-thirds 
the way up the derrick, and covering 


the surrounding ground and corn fields 


with oil, the reported gravity of which 
is 43 deg. A.P.I. 








Though no official information ig 
being divulged by the Ohio Qj Com. 
pany, experienced operators who 
watched the test being made estimated 
the production of the well Variously 
some venturing the belief that it well 
be good for 2500 bbl. daily 


conservative placing production at ap 


’ the More 


proximately 1500 barrels. As Prepara- 
tions were being made for the drill 
stem test, Pure Oil Company brought 
in two crews of slush-pit diggers and 
completed preparations for three direct 
offset wells, drilling to begin immed). 
ately. 

The Ohio well was drilled with , 
rotary rig much heavier than generally 
employed in the Illinois Basin, because 
a deep hole was contemplated if the 
McClosky were found to be dry. Diesel 
engines were used as prime movers, 
because suitable boiler water is difficult 
to obtain in that part of the county. 
With the exception of the 10-in. sur- 


face casing, the well was carried to 
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ompletion as an open hole. The pipe 
nok had been filled with 7-in. O.D. 
ra 


2 to be run as an oil string if and 


a oil was found. Immediately after 
whe 

he drill-stem test was made, an elec- 
t 


tric coring unit was ordered out of 
Louisiana to obtain | 3 
tion, after which the casing will be 
run and cemented. Ordinarily 72 hours 
wre allowed for proper setting of the 
nt before drilling out the plug 


a test of the forma- 


ceme 
and making a complete test of produc- 
tion. 

Many oil opreators are of the opin- 
ion that this well proves up a tre- 
mendous acreage in this part of Illinois, 
and provides a further impetus for the 
famous “Twenty-seven” county play 
throughout southeastern Illinois, South- 
western Indiana, and Western Ken- 
tucky. Many geophysical crews are at 
wotk “shooting” various parts of the 
country, and a few re-shooting the 


discovered structures prior to making 


final well locations. One prominent 
operator in the field estimates that ap- 
proximately 6,500,000 acres now are 
under lease in the Basin, and that wells 
staked and contemplated should prove 
up the most extensive field yet discov- 
ered east of the Mississippi River. 
Practically all tests are being drilled 
with internal combustion engines as 
prime movers, using either gas or oil 
as fuel. No tests near the more pro- 
ductive areas have been drilled with 
cable tools since the Pure Oil Company 
completed the first in the Clay City 
area; rotary rigs having been shipped 
in from Louisiana, Oklahoma, and 
Texas by the Pure Oil Company and 
several of the contractors, and crews 
brought in to operate the equipment. 
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Just as well made a flow and threat- 

ened to get out of control when mak- 

ing a dri!l-stem test. The oil is passing 
third girt of derrick 









































Anchoring Dresser Couplings 
on Pipe Lines 


RESSER couplings on unburied 
D pipe lines, unless anchored, have 
a tendency to “creep’’ down the line 
as the line contracts and expands and 
in time may slip from the end of one 
section of the pipe. The illustration in- 
dicates how such a coupling can be 
positively attached to one of the pipe 
sections. The sleeve of an ordinary 
long-sleeve Dresser coupling is cut 
crosswise in two equal parts, and pipe 
couplings of the same pipe size as the 
sleeve are welded onto the sleeve sec- 
tion, thus making two fittings from 
one Dresser coupling, and two pipe 
couplings. Short pieces of small pipe 
“e” are welded lengthwise outside the 
sleeve matching the bolt holes in the 
Dresser ring to receive the bolts ‘f.” 

Due to the fact that most welded 


Big Lake Oil Company, Texon, Texas. 


Avcusrt, 1937 


By W. J. GRISSETT' 


connections are not straight, it is often 
difficult to screw fitting D on section 
A while it is over section B. It will be 
easier to make up fitting D on section 
A, then insert nipple B in Dresser sleeve 
D and screw it into coupling of sec- 
tion C. 


Dresser coupling gaskets can be re- 


placed on pipe lines without parting the 


line by cutting the new gasket in one 
piece, making the cut with a 45-deg. 
slope lengthwise. 

When regular Dresser gaskets are 
not available, valve stem or braided 
packings make a good substitute, but 
should be forced in place by tightening 
bolts then loosening and adding more 
packing until a joint is obtained. 





Fitting dD. 





(Packing 
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View of the manifold; meters shown in foreground, and a part of tankage in background 





Features of White Eagle's Pipe 
Line Terminal at Kansas City 








By FRANK H. LOVE 





HE Kansas City, Kansas, pipe line 
terminal of the Socony-Vacuum 
Oil Company, Inc., White Eagle Divis- 
ion, placed in operation at the time 
the company recently completed its 
new 6-in. gasoline pipe line between 
Augusta, Kansas, and Kansas City, is 
an excellent example of a modern plant 
of this kind. Equipment is of the latest 
type, some of it being designed by the 
White Eagle technical staff and used 
for the first time at this terminal. Of 
interest also are certain departures in 
operating methods, which have proved 
highly successful in their application. 
The terminal is situated on a 60- 
acre tract adjacent to the Missouri 
River. Products processed at the 
Augusta, Kansas, refinery of the com- 
pany are handled through the line. A 
relay station is operated at Emporia, 
Kansas. The line is operated at a pres- 
sure of approximately 800 pounds. 
Upon arrival at the terminal the 
products are taken through the mani- 
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Equipment of latest 
type, some of which 
was designed by com- 
pany engineers and 
used for first time at this 
plant — certain depart- 
ures in operating meth- 
ods have proved highly 
successful 


rrr ror 





fold and into storage tanks that have 
a total capacity of approximately 340,- 
000 barrels. All tanks have pontoon- 
type floating roofs except one, which 
is a 10,000-bbl. 15-lb. spheroid tank. 
The tanks vary in capacity from 5000 
to 55,000 barrels. 


Distribution from the terminal is 
by rail to central and northern terri- 
tories. As a result of pumping to Kan- 


sas City and shipping from this term- 
nal by tank car a saving of from 12 
to 24 hours is effected in the time re- 
quired to make a delivery as compared 
with the time required to ship direct 
from Augusta. 

For loading tank cars a loading rack 
has been provided that has a capacity 
for spotting 30 cars. Submerged load- 
ing is practiced. Connections are per- 
fectly tight all the way to the bottom 
of the tank car. The design of the ap- 
paratus employed in loading materially 
reduces evaporation losses. Transferring 
products from storage to tank cars is 
accomplished with centrifugal motor- 
driven pumps situated in a pump room 
of brick construction. 

The manifold, constructed of 6-in. 
and 8-in. pipe, is of all-welded fabrica- 
tion entirely equipped with plug 
valves. In designing the manifold a 
policy of simplicity was observed, re 
sulting in an efficient unit. Each line 
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All buildings are of brick construction. 
The one in the foreground is the 


main office building 
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is plainly stenciled with the name of 

the product it carries, and, in addition, 
the gate valves have been painted dif- 
ferent colors, this double precaution 
avoiding all possibility of error. 

A sewage system has been provided 
to recover all products that may have 
escaped from one source or another. 
Gravitating into a concrete sump, they 
are picked up and salvaged, being used 
principally for fuel in the steam plant. 
The latter consists of a low-pressure 
boiler operated at 15-lb. pressure, gen- 
erating steam for heating, cleaning, and 
fire-fighting purposes. In connection 
with the latter, steam lines lead to the 
loading rack, to the ends of which are 
attached nozzles that can be hooked 
over domes of cars, effectually smoth- 
ering the flames in event of fire. Addi- 
tional fire-fighting equipment is a foam 
system consisting of hoppers mounted 
on wheels. A fire hose runs through 
the base and as the dry powder passes 
through the hoppers it mixes with 
water, forming foam. A 6-in. water 
main loops the plant, with fire hy- 
drants placed at strategic points. 
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Centrifugal pumps are used to trans- 
fer products from storage tanks to the 
loading rack. Here is shown an interior 
view of the pump room 
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The terminal occupies a beautiful 
site. The grounds are spacious, well 
kept, and lighted by flood lights at 
night. All buildings are of brick con- 
struction. 

A notable feature of the terminal is 
the small evaporation loss experienced 
since the plant has been in operation. 
This is attributable to the type of 
storage tanks used and to the closed 
system of loading tank cars. 


te ee 


View of a portion of the terminal; 
tankage to the right, buildings to the 
left. Farther to the left, but not shown 
in this picture, is the loading rack 
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Improved Aids 
For Drilling-in and 
Tubing Wells Under 


Controlled Pressure 





By 


A. PRANGER' 





T IS becoming accepted practice to 
drill-in rotary wells under con- 
trolled pressure in fields where the 
producing formation is permeable lime- 
stone or where the producing sands are 
under low pressure. 


When this method is used the drill- 
ing fluid is made light enough to per- 
mit the formation being drilled to pro- 
duce oil and gas while drilling is in 
progress. The drilling fluid usually is 
oil, gas, or water, or gas mixed with 
oil or water. 

If the bottom-hole pressure is low 
a column of heavy drilling fluid may 
cause clogging of the sands and impair 
the production of the well when it is 
brought-in. Even a column of oil with 
no gas in solution may be undesirable 
as a drilling fluid because of its weight. 
To lighten the circulating column the 
injection of extraneous gas into the 
drilling fluid is resorted to; but some- 
times a well produces enough gas while 
drilling to maintain the required 
weight without resorting to the use of 
gas from an extraneous source. 

By drilling-in under controlled pres- 
sure the productivity of the sands 
penetrated can be determined with fair 
accuracy before the well is completed; 
also, as the cuttings are carried rapidly 
to the surface it enables the operator to 
determine the location and character 
of the pay sands and intervening 
strata. Experience shows that when this 
method of drilling-in is employed more 
hole per bit can be made because of 
the rapid removal of the cuttings from 
the bottom of the hole and the jetting 
action of the oil and gas across the 
cutting edges of the bit; also, the 





1Chief Engineer, The Guiberson Corporation, 
Dallas, Texas. 
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necessity for washing-in the well is 
eliminated. 

In the method of drilling-in under 
controlled pressure, some type of pack- 
ing arrangement has to be provided 
between the drill stem and the casing 


PDB BBB BBB BPP LPP PLP PPP P 


Fig. 1. Method of drilling wells with 
flush joint or regular drill pipe, using 
friction kelly drive 
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while the drill pipe j; 
moved up and ia — 
Though the flow pressure usually ; 
held to a minimun, in Order to . 
having to snub part of the drill vs 
in or out of the hole, the “pies 
must be strong enough to withstand 
much higher pressures in case of : 
emergency. ro 
In some instances the cony 
square kelly joint is used and 
off provided for same, but usual] 
joint of flush-joint pipe or standard 
drill pipe with collars is employed as 
kelly with a suitable, adjustable gri 
ping device in the rotary to drive th 
round kelly. 


entional 
a pack. 


As controlled pressure drilling has 
grown in importance, equipment man- 
ufacturers and operators have Codper- 
ated in designing more suitable, safer 
and economical equipment for this 
purpose than that developed when the 
method was first introduced. 

A simple and economical hook-up 
now used extensively is shown in Fig, 
1. Immediately after the Casing is ce- 
mented and while waiting on the 
cement to set the controlled-pressure 
drilling equipment is installed above 
the blow-out preventer of the drilling 
Christmas tree and all other piping 
connections made; so there is no delay 
in completing the well. 

A typical installation consists of a 
high-pressure oil saver, through the 
rams of which the conventional flush- 
joint or standard drill pipe with tool 
joints may be run or pulled against the 
well pressure without leakage. When 
drilling ahead, this same oil-saver serves 
as a pack-off around the rotating kelly, 
thus eliminating the necessity of a sep- 
arate packing device. When standard 
drill pipe with tool joints is used, care 
is taken that the tool joint does not 
rotate inside of the oil-saver rubbers. 
To prevent this, it is customary to use 
a long and a short joint of drill pipe 
alternately directly under the joint of 
pipe that is used as the kelly. 

The oil-saver consists primarily of a 
housing in which are two opposed rub- 
ber rams, operated by screws from the 
outside of the housing. The faces of 
the rubbers are fluted horizontally to 
provide flexibility and allow pipe col- 
lars to pass without leakage. Interlock- 
ing tongues and grooves on the faces 
of the rubbers adjacent to the hori- 
zontal flutes assure a leak-proof pack- 
off at these points when the rubbers 
are closed around the drill pipe. The 
lower end of the rubber is provided 
with a circular groove, forming 4 seal- 
ing lip around the pipe at this point, 
the sealing effect of which increases 4 
the well pressure increases. The rub- 
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bers may be retracted in the a 
housing tO permit passage of the bit 
ther tools having much larger 

- a than the drill pipe without 
yore the oil-saver from the Christ- 
ogee The rubbers are easily re- 
moved by simply removing the two 
end plates on the housing. These oil- 
rs are compact, so take up a mini- 
a space, and are available in a 
f sizes to suit different sizes 
d Christmas-tree fittings. 


mum of 
variety © 
of casing an 

When the oil-saver is used also as a 
ack-off or stuffing box while rotating 
the drill pipe, it is obvious that in 
order to prevent the rubber from be- 
ing torn by scarred drill pipe or kelly, 
3 kelly drive should be used that grips 
the round kelly in a positive manner 
without cutting it to the extent where 
+ would destroy the oil-saver rubbers. 


This objectionable feature has been 
dliminated on the drive shown in Fig. 
1. The drive consists of a short section 
of regular square kelly bored out to 
ft different diameters of pipe, at the 
upper end of which is a gripping ar- 
rangement for clamping the drive onto 
the kelly. A unique arrangement of the 
three dies in the gripping device elim- 
inates the possibility of the pipe slip- 
ping in the drive for either direction 
of rotation. When ready to drill ahead 
the oil-saver rubbers being closed 
around the drill stem or the pipe, the 
drive is clamped onto the joint to be 
used as the kelly with the lower end 
of the kelly portion of the drive just 
entering the square in the rotary-table 
kelly bushing, so that when the rotary 
turns, the drill pipe through the grip- 
ping arrangement on the drive is ro- 
tated, and drilling can proceed in the 
conventional manner until the top of 
the drive comes in contact with the 
rotary table. The clamp is then 
loosened, and the drive moved up the 
kelly by means of the cat line and again 
clamped on the kelly, and the assembly 
is ready to drill again the approximate 
length of the square portion of the 
drive. A water line to the top of the 
tubbers provides water for lubrication 
at this point. 

Where cellar space is limited, and 
where no derrick substructure is used, 
even if the rotary table is mounted 
above the derrick floor, the top of the 
oil-saver very often is close to the 
bottom of the rotary table, in which 
case the drive just described can be 
equipped with a telescoping attach- 
ment, which is in fact a long rotary 
kelly bushing consisting of a square 
housing that can slide through a spe- 
cial kelly bushing that fits in the same 
place as the regular kelly bushing. The 
square hole through this housing fits 
the square skank of the regular drive 
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and allows the latter to slide in the 
housing. A clamping device on the 
housing limits the movement of the 
housing through the rotary table to 
any desired or necessary amount. This 
combination drive (see Fig. 2), if cel- 
lar space is available, enables more hole 
to be drilled before it is necessary to 
raise and reclamp the drive. 


If the operator does not care to use 
his oil-saver equipment for a pack-off 
while rotating, or if there is danger of 
encountering very high pressures dur- 
ing the drilling-in operation, a separate 
drilling head or rotating blow-out pre- 
venter may be installed above the oil- 
saver by means of a quick-changing 
union, as shown in Fig. 2. Stuffing 
boxes of various designs have been used 
for this purpose, in most of which the 
pipe rotates inside of the packing ma- 
terial. 


On one drilling head placed on the 
market only recently, the packing 
medium rotates with the kelly, and the 
only wear occurring in the packing is 





Fig. 2. Hook-up for drilling high- 
pressure wells 
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that of the up-and-down movement of 
the drill pipe. The friction hold be- 
tween the kelly and the Neoprene 
packing rotates the packing sleeve as- 
sembly inside the stationary housing of 
this drilling head. The sleeve is mount- 
ed on two opposing, heavy-duty, 
tapered roller bearings, which in turn 
are mounted in the housing and take 
all the upward or downward load due 
to the pipe moving vertically through 
this head. These bearings are mounted 
in a dust-proof and oil-tight compart- 
ment in the housing and run in a bath 
of oil. 


The Neoprene aligning cushion vul- 
canized between the packing stuffing 
box and the sleeve allows for misalign- 
ment of the kelly in the drilling head 
and absorbs the shock load due to the 
kelly whip. 

When this tool is used with flush- 
joint pipe, it is only necessary to re- 
move it from the oil saver below the 
head when the bit is removed from the 
hole. While drilling, the pipe may be 
raised or lowered through this head 
without having to close the oil-saver 
rams; this prolongs the life of the oil- 
saver rubbers. 

When used with standard drill pipe, 
one joint of this pipe usually is em- 
ployed as the kelly. When a connection 
has to be made, the quick-changing 
union is loosened, and the head, sup- 
ported by the lower tool joint on the 
kelly, is removed with the kelly 
through the rotary table and replaced 
immediately after the connection is 
made. When going in or coming out 
of the hole with the drill pipe, the 
drilling head is removed with the kelly, 
and the oil-saver scrubbers are closed 
around the drill pipe, so that the latter 
can be pulled under pressure without 
leakage. 

The same method with the same 
equipment also is used extensively for 
cleaning out wells after shooting with 
nitroglycerine. The large volume of 
high-pressure gas used lightens the oil 
and increases the velocity of the col- 
umn, which loosens the cuttings in the 
hole and carries them to the surface 
much faster. This method of cleaning 
out takes about one-tenth of the time 
formerly required for such work, and 
in practically all cases wells are com- 
pleted in better condition. 


Tubing Wells Under Pressure 


High-pressure oil-savers are success- 
fully employed for tubing wells under 
pressure and are widely used for this 
purpose. The difference in diameter of 
collar and pipe on tubing being much 
less than on drill pipe the wear on the 
rubbers is less and consequently they 
last longer. 
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Fig. 3 shows a typical hook-up for 
tubing wells under pressure. If high 
pressures are anticipated a blow-out 
preventer is installed below the oil- 
saver, so that when the rubbers need 




















Fig. 3. Hook-up for tubing wells under 
pressure. Left — For single string of 
tubing. Right—For two strings 
of tubing 


replacing or in case of emergency, the 
well can be shut in with the blow-out 
preventer. As soon as the tubing is 
landed in the tubing head, the oil-saver 
and blow-out preventer may be re- 
moved from the tubing head, and 
standard Christmas tree fittings in- 


stalled. 


A hook-up for low-pressure wells is 
shown in Fig. 4. In operation the oil- 
saver rubbers are open, and the tubing 
is run through a stripper head until 
the final joint, containing the boll 
weevil or landing mandrel, is ready to 
pass. The oil-saver rubbers are then 
closed, and the split type of tubing 
stripper removed until the landing 
mandrel passes through the stripper 
adapter, after which the stripper is 
replaced around the tubing, and the oil- 
saver rubbers are opened to pass the 
mandrel onto its tubing head, after 
which the oil-saver and stripper can 
be removed. This equipment may be 
installed above the gate valve at any 
time for work-over jobs without hav- 
ing to kill the well. Instead of a strip- 
per above the oil-saver, another oil- 
saver sometimes is used. 
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Fig. 4. Tubing stripper and oil saver 
hook-up for tubing wells under 


pressure 
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Plant for Purifying Refining Gas by the Phenolate Process 


HE Atlantic Refining Company 

has placed in operation at its 
Philadelphia refinery the first plant in 
the east that will purify refinery gas 
by the new Koppers phenolate process. 
The plant was erected by Koppers 
Company’s Engineering and Construc- 
tion Division. 

Koppers Company also has just 
completed a similar type of plant to 
purify natural gas at Wayne, West 
Virginia, for the Chartiers Oil Com- 
pany. It will be placed in operation 
about August 1, will remove 95 per- 
cent of the hydrogen sulphide in the 
gas, and will have a capacity of 5,- 
000,000 cu. ft. daily. 

The first of these plants was erected 
by Koppers Company at El Segundo, 
near Los Angeles, California, for the 
Standard Oil Company of California 
and was put in operation August 6, 
1936. 


This new process is adaptable for 
the recovery of hydrogen sulphide 
from natural gas and refinery still 
gases, with purification efficiency vary- 
ing from 95 to 99.8 percent. This 
renders the gas suitable for treatment 
in a polymerization unit for produc- 
tion of liquid hydrocarbons. 


The plant built for The Atlantic 
Refining Company will be able to re- 
cover the hydrogen sulphide from 22,- 


000,000 cu. ft. daily of refinery still 
gases at 225-lb. pressure. The hydro- 
gen sulphide may be converted to sul- 
phuric acid and the purified still gas 
will be processed further by polymer- 
ization. 

The purification system consists of 
an absorption stage and an actification 
stage, through which the Phenolate 
solution is circulated continuously. 
This solution has an extremely high 
carrying capacity for hydrogen sul- 
phide, and as a result, it is necessary 
to circulate only five to ten gal. of 
solution per M cu. ft. of sour gas. 

The hydrogen - sulphide - laden gas 
enters the absorber at the base, passes 
up through the bubble-cap trays, and 
leaves at the top, stripped of 95 per- 
cent or more of its hydrogen sulphide. 
The solution leaving the bottom of the 
absorber, saturated with hydrogen sul- 
phide with respect to the incoming 
gas, passes through the heat-exchanger 
tubes to the top tray of the actifier. 
It flows down over the actifier trays, 
counter-currently to the stripping 
steam that is generated in the reboiler 
at the base. Sufficient indirect steam is 
used to effect the desired degree of 
actification of the solution. This, in 
turn, is determined by the maximum 
residual hydrogen sulphide desired in 
the exit gas. 


The actified solution flows from the 
reboiler through the heat-exchanger 
shell, is further cooled in the solution 
cooler, and is then pumped to the 
fourth tray below the top of the ab- 
sorber. The absorption cycle starts 
again at this point. 

Hydrogen - sulphide - laden steam 
passes from the top of the actifier to 
the dephlegmator shell and thence the 
hydrogen sulphide is forced, by the 
actifier pressure, to the acid plant 
burner or other point of disposal 
Condensate from the dephlegmator re- 
turns to the actifying column. 

Fresh water is added continuously 
to the top tray of the absorber. The 
three top trays comprise, in effect, a 
water scrubber to recover chemicals 
that have been entrained or evaporated 
from the solution. It is necessary, at 
periods of several days, to replenish 
chemicals lost from the system, and: 
small mixing tank is provided for this 
purpose. The caustic soda and crude 
phenol used in the process are inex- 
pensive and are commonly used con- 
modities that are readily available on 
the open market. 

This system is completely adaptable 
to a wide variation in conditions suc 
as hydrogen sulphide concentration, 
pressure and composition of the gas to 
be treated. 
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Kettleman Hills Well Attains New 
Record Production Depth 





for California 





Present depth of well 10,753 feet—Initial Pro- 
duction 1172 bbl. per day—Flowing pressure 


2750 lb. per sq. inch 





By WALLACE A. SAWDON 


Petroleum Engineer, Los Angeles 





OPPING the Avenal Sand at 10,- 
ta ft. and drilled to a total depth 
of 10,753 ft., Kettleman North Dome 
Association well No. 4-18J has tapped 
the deepest commercial oil production 
vet found in California. This well, in 
the NW'% of section 18-21S-17E, is 
the most northerly productive location 
in the North Dome of Kettleman Hills. 
It is an outpost well that extends the 
known productive area of the Avenal 
sind to the north and is an edge well 
in the Temblor formation. Production 
for the first 24 hours was 1172 bbl. 
of 45.7-deg. A.P.I. oil and 20,000,000 
cu. ft. of gas. 

The formations penetrated checked 
with those in the NKO&G well orig- 
inally drilled by Ed McAdams as Lillis- 
Welsh No. 1 and later carried to a 
depth of 11,147 ft. by the Union Oil 
Company. These two wells are about 
one mile apart and the Kettleman 
North Dome Association new well is a 
little farther north and almost a mile 
east. Showings of oil were found in the 
Avenal sandstone in the old Lillis- 
Welsh well, but both this sand and the 
Temblor are lower structurally than in 
the well just drilled. The relative sur- 
face locations and the lower formations 
of the two wells are shown on the ac- 
companying sketch. 

Production from Kettleman North 
Dome Association well No. 4-18] began 
flowing on July 22. Only one trap was 
used and the oil and gas were produced 
through tubing with one bean on the 
flow line. It was attempted to keep the 
bean at 50/64 in. but it cut out rap- 
idly. The flowing pressure was 2750 
Ib. per sq. inch. A 6° -in. water string 
had been cemented at 10,715 ft. and a 
4%-in. aluminum liner run into the 
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Relative surface locations and the 

lower formations of Kettleman North 

Dome Association's Well No. 4-18J 

and the NKO & G Well No. |, form- 
erly the Lillis-Welsh No. | 


hole. This liner, however, stuck at 10,- 
723 ft. and thus is 30 ft. off bottom. 

The oil produced was cut approxi- 
mately eight percent. This probably 
was due, however, to the fluid column 
around the tubing getting into the 
stream, as the space behind the tubing 
was not opened. The cut was water 
and mud, having a maximum salt con- 
tent of only 41 grains per gal_—a quan- 
tity that indicates fresh water. 

After making a test, the well was 
killed, the pressure before killing being 
2550 Ib. per sq. inch. The procedure 
to be followed will be determined later, 
as this is an outpost well and deeper 
drilling may be decided upon. The 
aluminum liner can be readily drilled- 
up and a steel liner substituted if it is 
decided to produce the well at its pres- 
ent depth. In its existing good condi- 
tion, the well can be drilled deeper to 
determine whether there is a difference 
in sand or a difference in the character 
of production at a lower depth. 

Should this well be completed as a 
producer at its present depth, it still 
will be the deepest producing well in 
California. Until it was tested at 10,- 
753 ft., Tidewater-Associated’s well 
McGonigle No. 12 completed in Janu- 
ary in the Ventura Avenue field held 
the state’s record at 10,569 feet. Pro- 
duction from the McGonigle well dur- 
ing the first 23 hours was 533 bbl. 
through a 55/64-in. bean—consider- 
ably less than the flow of the Kettle- 
man Hills well, which is nearly 1200 
bbl. daily. The deepest producing well 
in the world is Humble’s No. 1 Ellen- 
der in Terrebonne Parish, Louisiana; 
but production from this well, al- 
though initially 23 bbl. an hour when 
completed in May, is now less than 300 


bbl. daily. 
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Advantages of Dehydration 
Summary. Allyne* lists the following 
advantages of dehydration: 
1. Prevention of internal corrosion. 
2. Increases line capacity due to: 
A. Prevention of clogging by 
condensed water 
B. Less roughening of pipe walls 
by corrosion 
C. Elimination of freeze-ups 
3. Elimination of drips 
4. Reduces shutdowns, leaks, and 
ruptured lines 
5. Prevents dust problems in distri- 
bution systems 
From one of Hammerschmidt’s 
papers may be added, the inaccuracies 
introduced in orifice meters by the for- 
mation of hydrates on the orifice plate.’ 
Considering those that are not self- 
explanatory in the order that they are 
listed: 
Internal Corrosion 
Dehydration is not generally prac- 
ticed for the prevention of this alone, 
however, this is found to be the case 
on the Pacific Coast. The electrolytic 
theory of corrosion requires that there 
be liquid water present if corrosion 
take place.” Such water chiefly will be 
condensed water, though rust films 
under some conditions can absorb 
water from a humid gas. This water 
alone can cause corrosion, but the rate 
is greatly increased when hydrogen 
sulphide, and/or oxygen is present. 
Pickup, and his associates, found that 
they were experiencing serious corro- 
sion due to water, and almost unde- 
tectable quantities of hydrogen  sul- 
phide.® In any event dehydration has 
eliminated this to a very great degree, 
even with a comparatively imperfect 
plant. Just as noticeable was the in- 
crease in ultimate line capacity, due in 
part to less restriction of the pipe by 
corrosion products (in the case in point 
the line was cleaned after the installa- 
tion of the dehydration plant), and the 
increased smoothness of the pipe walls. 


Increase in Line Capacity 

Mention has been made of the cor- 
rosion phase of this point. The elimina- 
tion of condensed water perhaps is as 
great a factor as any in the improve- 
ments already cited. As yet no means 
has been found to place drips with any 
precision; therefore, where condensed 
water is possible, there is a potential 
obstruction of the line. Freeze-ups are 
well known, but the effects of partial 
stoppage possibly have been underesti- 
mated. 





e) The first reference, a personal communica- 
tion, is expected to appear soon in ‘Industrial 
and Engineering Chemistry’’. 

f) The author knows of no case where this 
agent has been used with natural gas. 
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The Dehydration of Natural Ga, 


Part 2 
By JAS. R. COWLES 


Elimination of Drips 

These have been found unsatisfac- 
tory for the reason just mentioned. In 
addition, the waste of gas incurred by 
the necessary blowing-off is becoming 
increasingly important. In a line of 
great length, dependence upon drips, 
even when freezing is not eminent, 
constitutes a serious encroachment on 
ireturns from the investment made due 
‘to gas that must be blown. 


Reducing Shutdowns, Leaks, 
and Ruptured Lines 

As Allyne’s major interest is in cor- 
rosion it is probable that this refers to 
the weakening effect from pitting of 
pipes. 

Dilution by Water Vapor 

This factor is not usually discussed 
in connection with advantages of de- 
hydration, undoubtedly because of its 
magnitude. The calculations are not 
involved, but they are somewhat 
tricky; therefore, the reader is advised 
to refer to a more detailed discussion 
than is appropriate here.!: » ¢ 

To show the order of magnitude the 
case of saturated gas at 400-lb. per sq. 
in. pressure and 48 deg. fahr. may be 
considered.'" Under these conditions 
the water content is 21.7 lb. per million 
cu. ft. water vapor gas mixture (as 
may be verified by use of Fig. 2). In 
terms of the usual cu. ft. the volume 
is 457 cu. feet. Thus the total water 
content occupies a volume less than 
the error expected in the most recent 
specifications for orifice meter settings. 
It must be borne in mind, however, 
that this does not represent the change 
in volume caused by dehydration. If 
the gas were cooled to 34 deg. fahr. 
the corresponding volume would be 
267 cu. ft., giving approximately a 
decrease of 190 cu. feet. 

As stated, the foregoing example is 
not of value except to show that the 
effect of change in dilution is not 
great. 

Methods of Dehydration 

General, The recognized methods of 
drying are: 

1. Adsorption 

2. Absorption 

A. By solids 

B. By liquids 

3. Refrigeration 

A. Compression 

B. Absorption 

C. Atmospheric 

D. Water 
(1) Gas jet for vacuum 
(2) Steam jet for vacuum 


4. Refrigeration and 

5. Compression 

Of these, absorption by re 
brines is the method most 
favored at the present time, 
tion by unrefrigerated liquids 
practiced extensively and in th 
may prove to be the more Popul 
Many of the other methods . 
generally applicable. Others have = 
desirable features, hence some of Pr 
merely will be identified in the follow. 
ing paragraphs. 

Adsorption, and absorption plant 
sizes depend chiefly on the Weight , 
the water that must be removed, Re. 
frigeration plant sizes depend on the 
weight of gas to be handled, and the 
degree of cooling necessary. This js 
due to the fact that the gas leaves th 
plant at a sub-normal temperature 
the loss in plant work being propor. 
tional to the weight of the gas and the 
temperature difference of the enterins 
and leaving gas. Compression plants 
belong in the group of special types, 


Adsorption Method 

This will be discussed in the section 

on the adsorption plant. 
Absorption Method 

This depends on the ability of ay 
agent to remove water by its absorp. 
tive power, which is analogous to the 
combination of gas with water to form 
the unstable hydrates. Such absorbed 
water is removed by heating. The 
process is so arranged that it is a con- 
tinuous one. 

At the present time solid absorbents, 
such as solid calcium chloride, present 
too many difficulties, the main ones 
being the necessity of using a cyclical 
process (in comparison with a continv- 
ous one involving less attention, and 
only one unit), and the physical prop- 
erties of the agent after absorbing some 
water, such as stickiness, mechanical 
weakness, and, chiefly, increased size. 

Liquid absorbents have been found 
satisfactory where their ability as such 
is sufficient. Among agents that have 
been, and are being used are: glycerine, 
diethylene glycol, thiocyanates, and 
calcium chloride solutions. Others have 
met with minor success. The rejuve- 


absorption 


frigerated 
§enerally 
Absorp. 
is being 


€ future 


nation of glycerine requires vacuum 
distillation, which, though apparently 
practical around manufactured gis 
plants, seems to be a bar to its appli- 
cation to natural gas; it has been tried, 
however. Diethylene glycol resembles 
glycerine in many respects. It is a com- 





paratively new commercial chemical, 
therefore, little data are available in 
the literature. No vacuum distillation 
is necessary in its case, though a rectl- 
fication tower apparently is advisable. 
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| be discussed further later. Thio- 
re unpleasant to use, and ap- 

‘ently have little to commend them. 
cari chloride brines will be dis- 
ere connection with refrigerated 
brine plants. : 

Refrigeration 

This is the classical method, being 
the first outstanding method used to 
dehydrate natural gas.’ Unfortunately 
jitle was known of gas hydrates at 
that time and the effect of these has 
accasioned so much difficulty that the 
trend has been toward other types of 
plants. From the preceding discussion 
t is obvious that with refrigeration 
hydrates will tend to form in the re- 
frigerating coils. This effect even has 
been serious when the cooling medium 
was water cooled in an atmospheric 
cooling tower. (Dehydration by at- 
mospheric cooling)."** 

As stated, the difficulties afforded 
with refrigeration plants have tended 
to lessen their popularity; however, 
such plants are operating satisfactorily. 
Fig. 3 is a general flow sheet of such 
1 plant. Propane or butane generally 
are used as the refrigerating medium, 
though there is no restriction. Am- 
monia also is being used."? 

Compression Refrigeration 

In this system the gas is compressed, 
cooled in an atmospheric cooling tower, 
and then allowed to expand sufficiently 
to cool to the required dew-point. The 
condensed water is removed by means 
of a drip. The method is too costly ex- 
cept in special cases where the equip- 
ment need not be purchased for that 
use alone. 

Absorption Refrigeration'* 

Refrigeration is produced in this 
case by using the general principle of 
the Electrolux household refrigerator. 
Its low efficiency limits it to cases 
where plenty of cheap heat is available, 
usually in the form of exhaust steam. 
Apparently it has not been applied to 
natural gas. 


Water as a Refrigerant!” 

Cooling is produced in this case by 
the evaporation of water under 
vacuum. The latter is supplied by 
either a steam or gas jet.* In the case 
of the gas jet the limitations are much 
the same as with compression refrig- 
eration. The steam jet may find appli- 
cation where steam is feasible. It is not 
a favored method at present but with 
the development of water as a refrig- 
erant in air-conditioning it as a possi- 
bility when a dew-point above 32 deg. 
fahr. is sufficient. 


_—. 
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,* " jet Is an arrangement where, e.g., steam 
. — ucted through a restricted passage in such 
ay that subatmospheric pressure is available. 
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Fig. 3. Refrigeration plant 
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Combined Absorption and Re- 
frigeration. This arrangement uses a 
cooled brine. It avoids hydrates by che 
presence of the brines and, due to che 
properties of the brine, does not re- 
quire as low temperatures as straight 
refrigeration. It is the method most 
favored at the present time, hence will 
be discussed in detail in a separate sec- 
tion. 

Compression Method. This method 
depends upon reducing the volume of 
the gas by compression until it can 
hold only the desired amount of water. 
It is not adapted to high-pressure gas. 
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Influence of Controlled Cement 
Slurry Weights in Squeeze Jobs 









A practical discussion of the application in squeeze jobs of 
cement slurry, whose weight is governed by 


ream cement squeeze jobs 
have been recognized as an in- 
valuable asset in protecting productive 
sands in oil and gas wells, compara- 
tively little has been mentioned or 
written on controlling the weight of 
the cement slurry and its influence on 
the degree of success of a squeeze job 
in a well, particularly since slow-set- 
ting portland cements are on the mar- 
ket. More and more squeeze jobs now 
are done by using a cement retainer, 
thus insuring greater accuracy in the 
placement of the cement. Most opera- 
tors are thoroughly familiar with the 
actual operation of placing the retainer 
and the cementing process, so that 
phase of the operation will not be dis- 
cussed. 

Squeeze jobs are used to shut off 
water or gas by forcing cement slurry 
under pressure into the formation. It 
has been proved that the average for- 
mation to be cemented off acts as a 
screen for the cement slurry and that 





1Petroleum Engineer — Trinity Portland Ce- 
ment Company, Dallas. 


Fig. |. Thin sand and excessive 
water 
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conditions in the sand 


By JACK BARNES' 





the penetration into the formation is 
very slight, unless through channels or 
fissures, if these exist. The weight of 
slurry to be used is indicated by the 
permeability, which may be deter- 
mined from a core or by the pressure 
required to inject water into the for- 
mation. When the pressure is high, it is 
better to begin by pumping in a light 
slurry weighing about 12! or 13 Ib. 


per gal. in order that the free water in 


the slurry may carry some of the “fines” 


or “flower” of the cement with it into 
the formation to give support to the 
cement that is strained, or filtered, out 
to form a sheath on the face of the 
sand exposed in the hole. Though the 
ultimate quantity of cement on the 
face of the sand will be the same, pro- 
longing the process of injection will 
allow the free water in the cement a 
better opportunity to carry some of 
the “fines” into the formation with it. 
In instances where the formation is 
very permeable or channeled a slurry 
of approximately 15 to 16 lb. should 
be used so as to insure the cement be- 


Fig. 2. Thick oil sand—amount of 
water does not affect 


“Tubing 


“Cement 


Casing 


WAR AUUS SSS BUBUIN 







| Cement 
Retainer 

















LOS NNSSSSSS SSSA 

















ing deposited uniformily on the fac 
of the sand in the hole or in channel 
in the formation. Where the channej 
in the formation are such that the foy. 
mation will take an indefinite amoun, 
of cement, squeeze jobs may be~and 
have .been—successfully completed by 
allowing the cement to stand at reg 
for a while in the formation so that it 
will become unpumpable; then mixing 
a light-weight slurry and pumping it 
into the formation under increased 
pressure. In this manner the cement 
will fill most of the channels. The un- 
filled channels remaining will be suf. 
ficient to make the formation tight 
or only slightly permeable thus caus. 
ing the cement to be filtered out and 
form a sheath on the face of sand ex- 
posed in the hole. 

The slow-setting portland cements 
now on the market allow the operator 
ample time to be certain that the ce- 
ment is in place before it becomes un- 
pumpable. 

It has been found that in some areas 
where squeeze jobs have been done 


Fig. 3. Oil sand and water sand sepe- 
rated by impermeable stratum 
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sing perforations that ex- 
length of more than about 
fve ft. of casing, the cement does not 
squeeze equally through each perfora- 
tion. In such instances, the same pro- 
cedure as used in loose, or very permea- 
ble, formation may be employed to 
ood advantage, except that a light- 
weight slurry should be used and it 
will not be necessary to shut down 
until the cement becomes unpumpable. 
The cement, taking the path of least 
resistance, Will accumulate first in the 
rforations that offer the least resist- 
ance; as the free water is squeezed out 
of the cement only 15 or 20 minutes 
shutdown will be necessary. The ce- 
ment in the perforations that offer the 
greatest resistance still will be fluid and 
the process of squeezing will be re- 


through ¢a 
tend over 2 


peated. 
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When squeeze jobs in open hole and 
not through perforations are contem- 
plated, it is well to consider the thick- 
ness of the producing sand and the 
quantity of water “being made” by the 
well. Where the oil sand and water 
sand are in contact with each other 
and there is no definite boundary be- 
tween them, the oil sand undoubtedly 
will be contaminated for a thickness of 
18 in. or three ft., depending upon the 
permeability and the quantity of water 
produced. Water can be squeezed off 
successfully when it is in contact with 





ore rrr 


Fig. 4. Recording chart of a squeeze 
job in the Talco field, Texas. The chart 
is self-explanatory except that the 
slurry was mixed very light due to the 
tight formation 
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a thin stratum (three ft. or less, see 
Fig. 1) provided the amount of water 
produced is comparatively small, with- 
out impairing the oil formation com- 
pletely; but, should the amount of 
water produced be excessive, a straight 
tubing plug-back usually will be more 
successful. 

When the oil sand is five ft. or more 
in thickness (see Fig. 2) squeeze jobs 
also have been successfully completed 
regardless of the amount of water pro- 
duced, but it is to be assumed that 
about three ft. of the sand was 
squeezed off with the water sand. 

When an impermeable formation ex- 
ists between the oil and water sands 
(see Fig. 3) squeeze jobs have been 
successful regardless of the amount of 
water produced or the thickness of the 
oil sand. 
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duction of Oilfields in Volumetric Contrg] 


Formula used in constructing nomograph relies upon certain 

assumptions relating to rates of flow in reservoir, status of 

producing wells, extent of structure as compared with actual 
producing area, and type of producing sand 


By L. V. W. CLARK’ and C. 5. NEWEY'’ 


N general the production of a 

natural reservoir declines with time 
even if the production be termed the 
total amount of liquid, i.e., oil and 
water, produced per unit period of 
time. Several explanations have been 
brought forward in order to explain 
this phenomenon. Two of these are 
quoted: 





1Department of Oil Engineering and Refining, 


University of Birmingham, England. 
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Nomograph for Estimating Future Pyro. 








1. The flow of the oil may be in- 
hibited or eventually stopped by the 
formation of gas bubbles in the pores 
of the sand. 

2. The head, hydrostatic or other- 
wise, producing the flow of oil from the 
sand, may decline as the contents of 
the reservoir are removed. 

These two cases have been termed 
capillary and volumetric controls re- 
spectively by Herold,’ who has mathe- 
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matically investigated them. As the 
title of this article implies, Capillary 
control in nowise will be discussed, the 
analysis being confined to volumetric 
control. It was desired to construct 3 
nomograph from which, given certain 
data, the future performance of a field 
in volumetric control could be esti. 
mated approximately. Absolute ac. 
curacy could not be hoped for or ex. 
pected owing to the continual vari. 
tion of the number of wells actually 
producing, and their methods of pro- 
duction, during the normal life of the 
field. 

The formula used for the construc. 
tion of the nomograph relies upon cer- 
tain assumptions that are tabulated 
herewith: 

1. The rates of flow in the reservoir 
are so low that everywhere the liquid 
is in a state of streamline flow and th 
kinetic energy of the fluid may bk 
neglected. 

2. The number of producing wells 
has reached a constant value. 

3. The extent of the structure & 
large as compared with the extent of 
the actual producing area. 

4. The producing sand is reason- 
ably homogeneous and horizontal. 

The first assumption implies that 
D’Arcy’s Law controls the flow at al 
places within the reservoir. D’Arcy's 
Law may be stated thus: 





d D 
m2 ao V 
ds 
where 
dp ‘ 
— pressure gradient, 
ds 
and V = velocity of flow ot 


fluid. 


A is the well. XOX, and YOY, are 
cartesian axes arbitrarily chosen to 
facilitate mathematical analysis. 
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CONVENIENT! 


@ Shipped completely assembled 
except for attaching compress- 
or cylinders. 


@ Factory alignments need not be 
changed when erected in field. 


@ Easily transferred from one 
location to another, 


@ Rugged enough for heaviest 
usage. 


@ Light enough for truck trans- 
portation! 


ECONOMICAL! 


@ Transportation and erecting 
costs are lower because the 
unit is portable and factory- 
assembled. 


@ Streamline scavenging affords 
more power with less fuel . . . 
greater combustion efficiency. 


@ Positive pressure lubrication 
assures long life and economy. 


@ Oil-cooled pistons and spacious 
water jackets mean fewer shut- 
downs. 


“ORPORATION 


ANTS — Grove City, Pennsylvania 


201 East ist Street 
Tulsa, Oklahome 


631 Spring Street 
Shreveport, La. Datlas, Texas 


Magnolia Building Esperson Building 


Houston, Texas 
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Fig. 2. Production curves, Cromwell, Oklahoma, field 
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Consider the well A in Fig. 1. 

YOY, and XOX, are arbitrarily 
chosen cartesian axes. Point P is mov- 
able along OQ or, in other words, the 
quantity S is the variable. 

The velocity at any point due to a 
producing well will always be directed 
towards that well and its value will 
vary inversely as the distance of the 
point from the well. This follows from 
simple geometrical principles and is in 
effect the principle of radial flow. 
Therefore, we may say that the velocity 
at P in the direction AP is given by: 


Vv ee 
ap & [(S—a)*+b*?]”* 
where Q = the quantity produced by 
well A in unit period of time. 
Resolving along OQ we obtain the 
following relation: 
V. co Q (S-a) 
_ (S—a)*+b?’ 
Consideration of other producing 


wells may be effected by the introduc- 
tion of a summation sign. 


Q(S—a) _ 
ys | te 


Substituting in D’Arcy’s equation 
we have: 


(S—a) 


K = constant of proportionality. 
Integration gives, 





P= 22. log. | (S—a) *+b*]-+C 


Now allow the point considered to 
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be situated distant from the producing 
wells A,, A,, A;, etc. by r,, r,, rs, etc. 
Now r,° = [(S—a,)* + B,*] 
Therefore, 


(PC) = XQ log. « 


1 
x (PC) log, [r,°' r,2? r,% etc. ] 


Taking a point at maximum struc- 
ture pressure we may state: 

ft, Hee OD .cccss im—r 
since the distance from this point to 
the producing area will be great in com- 


parison with the distance across that 
area. 


Therefore, 
1 
KPC) (Q+QWt. Qu) loge « 


But where 
Qi FQ+Qs+ +++ Qa= Qr 
 — total production of the field 
per unit period of time. 
i.e. P—C KCQy 

For hydraulic control P remains con- 
stant in magnitude and, therefore, so 
long as C is constant the production 
per unit period of time will not vary. 
In practice C decreases with the num- 
ber of wells opened up and, therefore, 
a campaign of drilling will bring about 
increased production. 

In volumetric control the time fac- 
tor must be considered since the head 
producing flow is continually dimin- 
ishing. For an analysis we require a re- 
lation between the fall of this head and 
some other quantity. This relation is 
supplied by the law of equal produc- 











tion per Ib. decline. A mathemati 
statement of this law jis given: _ 
P=a—}b- V, 
a and b are constants. 
Vo = actual volume of lian; 
that has been prodea 
This formula may be made More 
eral by assuming that the : 
head is being replaced at 
rate and by making the nec 
fications. 


hydrostatie 
4 COntiny,l 
essary modi. 


We now have: 

P= a—b-V,.+ b-e-T 
T= time elapsed from the begin. 
ning of production, 
¢ = actual rate of replenishment 


Differentiating: 
dP = —bQr : dT + b-c-gy 
Substituting for Qr, 
dP 
7,ao-—. ~"« 


Integrating and rearranging: 
Qr —c=q'yt 
Qr = p-oduction per unit period of 
time. 
T = time elapsed from any athi- 
trary moment. 


c, q, and y = constants fixed by the 
performance of the reservoir, 


p = a constant of proportionality, 


Theoretically this formula applis 
only to a reservoir containing a fluid in 
one phase, that phase being liquid; how. 
ever, Gardescu’ has stated that as the 
oil moves through a reservoir contain- 
ing both oil and gas, the bubbles of gas 
remain stationary because of their re 
sistance to distortion and the relatively 
small pressure gradient. This mem 
that the flow of the oil follows the gen- 
eral laws for dead fluids as the presence 
of the gas bubbles only alters the ap- 
parent permeability of the rock. Further 
evidence of this is given by Owen,* who 
by the study of empirical data arrived 
at a similar formula. Further evidence 
is afforded by the application of th 
formula in practice. 


Instructions for the Use of the 
Nomograph 


The nomograph was constructed at- 
cording to the usual principles of 
simple nomography. On the other hand 
there are several novel features that 
make a complete explanation of its us 
necessary. The manipulation of the 
nomograph is explained by a hypo 
thetical example while two actual pra- 
tical applications of the nomograph aft 
given subsequently. 

In the first place a suitable unit for 
time should be selected. This should li 
approximately within the range 2-2 
months. Secondly, three points on 
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SHEAR-RELIEF Valves 


The safe protection provided for years to drill- 
ing equipment by the SHEAR-RELIEF Valve is 
now available to the production department. 


Here is an example of positive protection to 
flow-line fittings and separators when well pres- 
sure is abnormally high. Tubing pressure at sur- 
face on this well is 3750 pounds. Production is 
through a series of chokes, reducing the well 
pressure to the desired flow-line pressure. The 
SHEAR-RELIEF Valve is placed in the flow-line 
and is set to shear the nail at slightly above flow- 
line pressure. The SHEAR-RELIEF Valve is pro- 
tected against possible freezing when it opens, by 
placing a choke in its discharge line. 


Should the chokes cut out, or should the sep- 
arator freeze up, the well pressure can build up 
on the flow-line only to the set point of the 
SHEAR-RELIEF Valve, when the nail will shear 
and relieve excess pressure. There is no leak of 
oil or gas around the stem of the SHEAR-RELIEF 
Valve when it opens and is functioning to relieve 
flow-line pressure. 

SHEAR-RELIEF Valves are in universal use on 
slush pumps and pumps for low pressure service. 

Note (above) SHEAR-RELIEF Valves near well location, 


and (right) near separator input. Inset shows simplicity of 
the SHEAR-RELIEF Valve. 
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production curve must be selected so 
that they are separated by unit periods 
of time. Care should be taken to use 
a portion of the curve that shows set- 
tled production, during and after which 
the number of producing wells remains 
practically constant to within a few 
percent. 


These points should be tabulated 
thus: 








1,=1 Q, = 60,000 
T.=2 Q,= 40,000 
T.=3 G,=seeee 
Now 
— Q, Pinata Q. 
™~ Q—=Q 
q = (S= 2) ss 
(Q,—22::+Q;) (Q.—Q;) 
= 80,000 
c Q, Q, —Q.’ 
Q,—22:4+Q; 
= 20,000 


Erect a perpendicular from the point 
where y is equal to 2 on the horizontal 
scale of the nomograph. Measure off 
q = 8 on the right hand scale and join 
by a straight line to the point T = 0, 
i.e., the left-hand bottom corner of the 
nomograph. The point at which this 
line cuts the perpendicular should be 
clearly marked as the point P,. This 
point P, will not be sufficient to cover 
the whole period of production and 
further points should be obtained in 
the following manner. Join the right- 
hand bottom corner to the point P, and 
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continue with a straight edge to the 
intersection on the time axis. Join this 
point of intersection to the mark op- 
posite 10 on. the Qy-c axis and where 
this line cuts the vertical from the cal- 
culated y, mark as point P,. Similarly 
a point P,, may be obtained from point 
P, and so on. In general not more than 
three of these points will be required. 


The nomograph is now ready for ap- 
plication to the particular field under 
consideration. Let us suppose that the 
production is required for a moment 
exactly seven units of time after the 
first point chosen on the production 
curve. The value of T to be used on 
the nomograph is now 7 + 1, ie., 8, 
owing to the method in which the 
values of the constants were calculated. 
For clearness it should be remembered 
that to calculate T this formula must 


be used: 


r __ Time elapsed in mos. from T, 
~ No. mos. in unit period time 
Now join the point T = 8 to the 

suitable point P (in this case P..) to 

give an intersection with the right- 
hand axis. This value is read off and its 
method of reduction to a value for Qy 
is given by the following explanation: 


1. Express q in the form shown, i.e., 
q = 80,000 
=O xX 8 


2. A time has been chosen and a 
corresponding value for (Qy—c) has 
been read off. The value in this case 
is 2.9. 








2 tS 63 2 


v 


Then if point P, has been used 
Qr= 2.9 X 10* x 10-9 4. 


= 29,000 + ¢ | N 


But if point P, is used 


Qr= 2.9 X 10* X 10-74. , 
= 2,900 +c | 
and so on for P., P,, etc. 


In the example given, point P. was 
used and, therefore, : 


Or w= 29 mm 10**« 10—*+- 20,009 
— 20,290 


Obviously the nomograph may be nt 
used in the opposite direction, ie,, given 

a definite production to find the time 
at which it may be expected. In order 
to show the application of the nomo. 
graph two actual instances of its ys 
are given here. 





Cromwell Field, Oklahoma.' From 
Fig. 2 it may be seen that the number 
of producing wells in the Cromyell 
field remained practically constant a 
about the value 400 after June, 1925, 


Allowing time for production to set. 
tle, the first point taken was that for 
the beginning of the year 1926. The 
unit period of time selected was that 
of eight months. From the graph we 
may tabulate: ( 





T . 2 2 eos 
—— SOR! RSI $ 


Qr bbl. /day | 20,000) 16,000 |13,000 








These give, y = 1.33 4 
q = 21,333 Cont 
c = 4,000 vk 


The points P,, P,, and P., were con- 
structed on the nomograph in the man- 
ner previously described. 





The production in bbl./day is re- 
quired for October, 1935. 


118 
8 
= 15.75 
The use of the point P, gives the 
value 2.3 for Qr—c, i.e., predicted 
production = 2.3 10* 10~*+4000 
=4230 bbl./day. 
The actual production’ of the Crom- 
well field was 4225 bbl./day. 


T= +1 


Naval Petroleum Reserve No. 3, 
Wyoming.® In this field there were 


(Continued on Page 40) 
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Fig. 3. Nomograph used in estimat- 
ing future production of oilfields in 
volumetric control 
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me is a “natural.” The Fulscope 
Controller and the Micromax each 
aknown record of achievement and 
e acceptance by process engineers. 
pare products of organizations with 
sof success in designing precision in- 
entsand with an incalculable amount 
gineering experience and knowledge 
Mustrial applications. 

eresult—these two instruments are 
jined— united — coordinated to pro- 
tthe Taylor Fulsecope Micromax Air- 
uted Potentiometer Controller. 

lis new instrument contains every- 
gthat has distinguished the Fulscope 
operated Controller and the Micromax. 
bains the features that make instru- 
tmen look on Micromax as the stand- 
among potentiometers. It contains, as 
ptuilt part, the Taylor Fulscope Con- 





Indicating . 


Recording °« 





patroller palus L &N Micromax equals the 


AYLOR FULSCOPE 
MICROMAX CONTROLLER 


AN AIR-OPERATED POTENTIOMETER 


Combination of these two instruments, with their 
distinctive features, seen as the most important 
step in years in assuring more efficient control 


troller Unit with its Universal Sensitivity 
Adjuster; its graduated dial for easy ad- 
justment to the one best throttling range 
for any operating condition; its mechanism, 
which allows change from direct- to reverse- 
acting without addition of parts; and its 
relay air-valve with self-cleaning orifice. 

The Fulscope mechanism has been trans- 
planted into the newinstrument so that the 
parts are the same as those in the tube- 
system type of Fulscope Controller. Many 
parts of the tube system and potenti- 
ometer-actuated type of Fulscope are 
identical. 

Wherever an air-operated potentiome- 
ter controller is wanted, use this new 
Taylor Fulscope Micromax. For complete 
details, ask a Taylor Representative, or 
write Taylor Instrument Companies, 
Rochester, New York. 


Controlling 


‘MPERATURE, PRESSURE, FLOW and LEVEL INSTRUMENTS 

































CONTROLLER 





The Fulscope Controller Unit is a built-in feature 

of the new Taylor Fulscope Micromax. Here are 

all the simplicity of adjustment and the full range 

sensitivity adjustment which have distinguished 
the Fulscope. 






The same ease of adjustment you are used to in 

the Taylor Fulscope Controller is available in the 

Taylor Fulscope Micromax, with a simple turn of 
a screwdriver, 


(Continued from page 36) 


three main producing horizons, of 
which those wells in the shale horizon 
are treated here. 

On the same considerations as for 
the Cromwell field the following data 
were selected for the calculation of the 
constants necessary for the use of the 
nomograph: 














es | Production in 

_ | — bbl./month 
April, 1925 | 7250 
August, 1925 | 6700 
December, 1925 | 6200 





These data gave as values for the 
constants the appended results 


y= 1.1 
q = 6650 
c= 12060 


Unit period of time = 4 months. 


Productions predicted by the nomo- 
graph and the actual productions ob- 
tained are compared in the following 
table: 

















A 1 Predicted 

Date a a Production® 
April, 1926 5600 5750 
August 5300 5330 
December 4600 4900 
April, 1927 4300 4620 
August 4200 4300 
December 4000 4020 

*bbl./month. 











This method of estimating future 
production, besides the attractiveness 
of giving consistently good results, has 
the advantage over other methods and 
production charts of a theoretical basis 
in the reservoir itself. 


Failure of the method may be ex- 
plained by: 

1. The opening or closing of a con- 
siderable number of wells. 

2. By estimating the oil and not the 
oil and water production. 

3. By edgewater encroachment clos- 
ing down wells, although if as many 
wells are being opened up farther up 
dip as are being closed by the encroach- 
ment, the nomograph will still hold 
good. 

4. By an extremely sudden change 
of production methods. 








The scale on the nomograph h 
drawn for a maximum value fa 
This has been done merel pl 

hi y to COVEr the 
conditions of the two examples chosen 
in which y has values of 1.33 
1.1. The volume rate-time consi 
wells in volumetric control is h “ 
bolic and hence y may have val 
greatly in excess of 2. Where the vd 
of y is greater than 2 the Y scale al 
be extended but it must be remembers 
that the initial value of Y will be 
maximum and for future calculation, 
it will in every case be smaller th 
this. 7 
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Dependable Temperature Control 
| in Refineries 


QUESTION commonly asked by 
refinery operators is: ‘““How can 
we control valves, dampers, and other 
regulating devices automatically 
through small change in temperature?” 
The accompanying sketch shows an 
excellent manner in which to accom- 
plish this. The “regulator bulb” at the 
left is placed in the tank, heater, or 
gas passage to be regulated. It trans- 
mits a slight force to the intermediate 
regulating device shown in the center. 
Then by means of water pressure from 
the city main or elsewhere this central 
device, which is “touched off” by the 
slight pressure change, gives the neces- 
sary force through the cable to operate 
a large valve, damper, or gate without 
any human aid whatever. It works 
backwards as well as forwards, the 
counterweight doing the closing. 

Take for example the large lever- 
operated control valve shown in this 
sketch. Attempts to handle steam 
valves as large as 8-in. by temperature 
regulation alone, without the aid of 
water or air pressure, usually result un- 
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satisfactorily. An intermediate power 
device, such as employed here, gener- 
ally is advisable. It may be necessary 
to develop a special opening and clos- 
ing lever like the one used on this valve, 








but it usually can be done. The x- 
rangement as sketched operates very 
well. It is a dependable method that 
assures automatic temperature regul- 
tion within close limits. 
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Wallace A Sawdon, contributing editor 
on the Pacific Coast for THE PET ROLEUM 
ENGINEER, recently returned from a trip 
of more than 12,000 miles through South 
American oil fileds. Traveling principally 
by air, he was able within a period 
of two months to make first-hand obser- 
vations of the operations involved in de- 
veloping, producing, refining. and trans- 
porting petroleum in Trinidad, Venezu- 
ela, Colombia, Ecuador, and Peru. These 
observations he has recorded in the fol- 
lowing series of articles. 


Mr. Sawdon’s training and experience 
of more than twenty years as an en- 
gineer and as a technical writer on 
petroleum engineering and related sub- 
jects lends added value to his observa- 
tions. He has uncovered a wealth of 
facts that command the attention and 
interest of our readers. 


The section covering the petroleum in- 
dustry in the Argentine Republic was 
prepared specially for this issue by the 
staff of Yacimientos Petroleiferos Fis- 
cales, or Y. P. F., better known in this 
country as the Argentine Government 
Oilfields. 











The steady increase in production of all 
countries in South America now actively pro- 
ducing oil is shown on the chart to the right. 
Of the fields supplying the greatest portion 
of this oil, none has been completely drilled 
up. With the discovery of new fields—which 
especially can be expected in Venezuela— 
and the extension of old ones, further in- 
creases in production can be considered 
probable. Geophysics is becoming a vital 
factor in exploratory work and should aid 
materially in expanding producing territory. 
Deep wells of from 8,000 to 10,000 ft. have 
not yet been drilled, but deep drilling 
probably will come when the necessity arises. 
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The Petroleum Industry in 


South America 


O MERE statement of statistics 

can convey an adequate picture 
of the magnitude of oil operations in 
South America. Local conditions pre- 
sent difficulties to be overcome that 
necessitate oil companies engaging in 
subsidiary industries that range from 
the operation of brick plants to the 
building and running of railroads. An 
elaborate water-supply system that will 
include complete treating plants and 
long pipe lines usually is essential; ex- 
tensive stocks must be carried, so that 
tools, machinery and supplies will be 
immediately available; handicaps of cli- 
mate and rugged topography must be 
surmounted. Despite these difficulties 
operations are being conducted with a 
high degree of efficiency and by em- 
ploying the most modern methods. In 
fact, the control of production to ob- 
tain the greatest present and ultimate 
yields probably is more advanced than 
in many fields in the United States. The 
fact that operations are not influenced 


by multiple ownerships of surface 
holdings only accentuates the desir- 
ability for unit control of any oil pool. 

All activities are directed and su- 
pervised by the foreign staffs of the 
companies operating the fields. Prac- 
tically all other employees, however,are 
natives of the countries in which the 
fields and plants are situated. Many of 
the drillers and nearly all foremen are 
South Americans who have been 
trained by the companies. Sanitary 
camps have been erected and provided 
for these employees; and medical at- 
tention, hospital facilities, and the ex- 
cellent food supply have greatly im- 
proved the health of the employees and 
their families. 

The data from which the following 
articles were complied were procured 
through the codperation of the various 
oil companies operating in South Amer- 
ica. The author gratefully acknowl- 
edges this codperation without which 
authentic material could never have 
been obtained. 
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Lake Maracaibo Operations 


... As Told by Camera 


This pictorial record of operations on Lake Maracaibo is given in sequence to 
show how special equipment has been designed and applied to meet the unusual 
conditions encountered in drilling and producing an extensive productive area 
that lies entirely beneath water. The organization and methods developed have 
perfected a technique that has been extremely effective in drilling and producing 
wells at a distance of almost five miles from shore and in water that sometimes 
exceeds 60 ft. in depth. As the present-developed areas extend for a distance of 
more than 30 miles along the shore of the Lake, the magnitude of the operations 
thus is obvious. 


Only pictures of the Lake operations of the Lago Petroleum Corporation are 
shown here. More details on the fields and methods used by this and other com- 
panies, as well as additional illustrations are given in the article, “Maracaibo 
Lake Fields Remain a Big Factor in Venezuela's Production.” 


1. Drilling and producing operations 
conducted on Lake Maracaibo necess- 
tate a considerable amount of con- 
struction work before a well can bk 


drilled, as well as preparatory to the 





setting of tanks and separators, ot 
building compressor stations and gas- 
line plants. This begins with the manv- 


facture of reinforced concrete piles, 





which is done in a plant at La Salina. 
The piles are made to specifications de- 
termined by a test pile driven at a lo- 


cation before it is to be utilized. 
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2. When the substructure of a dril- 
ing operation is to be constructed the 


piles are transported to the location on 
































a barge. Each location is supplied with 





piles cast especially for the depth ot 





water and character of formation tobe 





penetrated as well as to meet conditions 





imposed by the type of structure. 
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: The pile-driving equipment is 
). 


; ; d 
-, every detail and is mountec 
complete in ever) 


a barge equipped with a 110-ft. 
on ae 
boom. Movement of the barge is con- 

olled from an anchor line with a 
tr 


am hoist. Steam power is used and 
ste . 


is supplied by 
tep is to drive the pile into place with 
ste 


pile driver. Here the pile driver has 
a 


three boilers. The next 


just completed driving piles for a well 


a the Lagunillas field. 
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4. The derrick is erected after the 
piles are stripped to their proper ele- 
vation and a rod-reinforced concrete 
cap poured on them to take a steel base. 
This photograph shows a derrick being 
erected for a well in the La Rosa field. 
A wooden flooring is placed on the 
steel base which, in the new designs, is 
extended as a cantilever beyond the 
piles on two sides. (See also photograph 
14.) With the derrick completed, the 
steam engine, drawworks, and table are 
moved on and the well rigged up ready 


for drilling. 
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5. The drilling barge is moved up 
to the derrick and anchored at its four 
corners with its forward end parallel to 
the side of the derrick floor as shown 
in this picture of a drilling well in the 
Punta Benitez field. On the stern of the 
drilling barge are placed the boilers 
supplying steam to the engine and mud 
pumps. Just ahead of them are the 
pumps themselves. The engine is in the 
house overhanging the piling to the 
left. The barge is kept in position by 
adjustment of the anchor ropes and its 
upper deck is connected with the der- 
rick floor by a bridge of planks that 
forms a ramp over which pipe and 
other materials are transferred from the 
barge to the derrick floor. 
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6. (Left) Heavy equipment 


§ 
as drawworks, are transported to : 


location by a derrick barge. In a 
photograph the derrick barge is FP 
m 


transporting a drawworks to age 
location. - 


7. (Right) Drill pipe and casin P 
kept on the deck of the drilling b, re 
which is connected to the derrick fle: 
by a ramp, as can be seen in both ma 
and (8). This photograph shows hol 
being finished up preparatory to - 
ning 6%-in. combination liner. j 
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8. Here is shown the forward edge 
of the drilling barge in position during 
drilling operations. The ends of drill 
pipe and casing can be seen where they 
are kept on the upper deck of the barge 
available for use. Drill pipe joints ready 
for insertion into the drilling string ate 
lying on the ramp shown to the left. 
Steam and mud are carried from the 
barge to the well and mud returns 
conducted back to the barge through 
the lines, which can be clearly seen in 
the picture. The mud-settling ditch js 
below the deck on which the pipe js 
stored as shown in photograph No. 11. 
Note the solid construction of the 
well structure with the reinforced cap 
on the concrete piles and the steel base 
supporting the derrick floor. Every 
convenience found on land operations 
is supplied for these wells, which are 
individual island operations during 
drilling and well-constructed pro- 
ducing units after completion. The ex- 
tension to the right will eventually 
support a pumping unit. 
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9. The cellar of wells drilled on 
Lake Maracaibo is naturally the space 
between the derrick floor and the 
water. The present practice in drilling 
wells is to equip them with a cellar 
control gate above which is placed 2 
blowout preventer. Both the control 
gate and blowout preventer are oper 
ated by hand wheels, which can be seen 
at each side of the derrick substructure 
and which thus facilitate control of the 


well. 
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10, Two mud pumps circulate the 


mud fluid for d 


from theit position j 
at the stern of the drilling barge. 


s are below the level of the 


rilling wells on the Lake 


ust in front of the 


boilers 
The pump 

ck of t 
upper deck oO ; 
eri the derrick floor of the well. Re- 


turns fr 
the ditch shown in photograph No. 11 


he barge and are thus 
om the well are carried through 


and flow into a sump built in the barge 
below the suction end of the pumps. 
The discharge is pumped through pipe 
«o the forward end of the barge and 
there carried over to the derrick floor 


as shown in photograph No. 8. 
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11. Mud returns pass through a 
large-diameter hose and flow down the 
settling ditch, which is below the deck 
of the drilling barge. At the right in 
this photograph can be seen the vibrat- 
ing screen, and at the left of the ditch 
are the fuel oil and mud compartments. 
The mud storage provided on the barge 
facilitates replenishing the mud stream 
as fresh mud is needed during drill- 
ing operations. The mud weight is usu- 
ally held at about 81 Ib. per cu. ft. 
but in some instances is increased to 
more than 90 pounds. The vibrating 
screen can be put in or taken out of 
the stream as desired. 
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12. Mud is carried to the drilling 
operations by the mud barge, which is 
equipped with two 250-bbl. tanks. 
Spent mud usually is dumped into the 
lake, but when it may contaminate the 
water it is taken back on the mud 
barge for disposal on land. The mud 
supply is prepared at a mixing plant on 
land and is piped to the barges at a 
short pier at Lagunillas. 
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13. All wells are logged electrical 
and equipment for this pur a") 
brought to the well on a mater be . 
when the hole is ready. It is mad Pp 
unit on skids and swung up 2 — 
deck of the drilling barge and re 
in position for making the "work, re 
vey. The electrical-logging nei 
here is shown in position for i 
in a well that is just being drill 
through the producing sand. Corr : 
tions of the fields made from the re 
trical logs are kept up to the dan 
and provide valuable data that z 
used to assist in the efficient Practic 
being followed. . 
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14. (Left) As soon as a well is com. 
pleted it is placed on production. Here 
is shown a well at Punta Benitez with 
oil and gas going to a flow station for 
separation. The latest type of steel bas 
with cantilever extensions on two sides 
is evident. On one side a pumping unit 
can be installed in the future when the 
well stops flowing. On the opposite 
side adequate room is available for any 
necessary operations without interfer. 
ing with the pumping unit. 


15. (Right) This well at Lagunillas 
flows directly into a high-pressure 
separator, where gas is taken off ata 
pressure of 450 Ib. per sq. in. and put 
directly into the gas-lift system. The 
oil goes to the flow station, where the 


remainder of the gas is taken off. 
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16. When it is necessary to starta 
well on gas-lift or kick-back a well 
that has died, a barge with compressors 
is brought up to the location to serve 
this. purpose. On the barge shown her 
are two compressors, each driven by 
100-hp. engines. This equipment is also 
available for any special purpose that 
may require the use of compressed ai 
on any of the operations on the Lake. 
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17, Wells that do not flow are pro- 
duced with individual pumping units. 
Several types of pumping units are em- 
ployed and are set up on the derrick 
in as shown here. With the new type 
construction shown in photograph 14, 
better facilities for setting the pump- 
ing unit are provided. 
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18. When a well is ready to go on 
production, the line from the location 
to the flow station is laid on the lake 
bed. In laying a line from a well to a 
flow station the pipe is made up in 
30-ft. lengths and treated with enamel 
on shore. Two sections are welded to- 
gether on the barge and the end welded 
to the line already laid. The pipe is 
handled as shown, with the barge being 
pulled ahead with anchors or pushed 
along by means of the pipe, like poling. 
The boom is equipped with a stirrup 
that has rollers for the pipe to run on 
ind lowers the line carefully to the 


bottom of the lake. 
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19. This is a typical flow station 
equipped with two 500-bbl. tanks for 
gauging and two 1000-bbl. tanks for 
storage. There usually are two sepa- 
rators but some typical stations have 
four. In the foreground can be seen the 
transformers. Note how compact and 
well arranged this gathering station is. 
All lines are laid on the Lake floor with 
incoming lines entering the separators, 
outgoing oil lines going to shore, and 
gas lines carrying gas to the nearest 
compressor station. 
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20. This flow station, together with 
4 gasoline plant and compressor sta- 
tion, is situated at Lagunillas and is of 
different design from the usual type. 
It is connected by a walkway to the 
adjoining compressor station and gas- 
oline plant. 
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21. The manifold system at , flow 

station provides for flexibility in han 

dling the wells. The oil from 3 vd : 


can be routed through ANY sepatato, ; 
and from a separator into any tank al 
The small separator in the foregroun ct 
is used for testing and by the mani. tn 
fold system provided, the flow of a wel re 
can be tested for volume of oj] and gas h 
produced at any time. Gas from th ( 
separators is piped direct to the nearey ¢ 
compressor station and the oil Q0€S into 0! 
the gauging tank. After gauging, the . 
oil goes to a storage tank situated » 
the gathering station until it is pumped P 
to the tank farm on land. 
ssiiihaitntasnbmeniaaiee . 
l 
a nnn, } 
22. One of the two pumps at a flow 
station that pump the oil through a 
8-in. line to shore. The pumps gener. \ 


ally are 5'% by 10 reciprocating and 
are driven through a V-belt by 50-hp, ! 
motors with which they are mounted ( 
a unit and bolted to the floor. Power 
usually is brought to the station trans. 
former by submarine cables, although 
overhead lines from the power lines are 
used in some instances. The oil is , 
pumped on schedule to prevent con- 
gestion of the lines, each of which 
takes oil to the tank farm from sv- 
eral stations. Some of the lines from 
gathering stations to shore are ll 
in. in diameter and are floated in a 


shown in the photographs below. 
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pmras 
d 23. (Left) This 10-in. line is being 

A / } floated to shore at Tia Juana by mik- 
ing up on the barge and shoving the 

| line shoreward. This size line floats bu 

| barrels have been attached to mark it 


course. 








24. (Right) The line is arc-welded 
on the barge. All lines laid in the watt 
are coated with enamel before being 
placed on the barge. The welded joint 
after being made are treated with 4 
coating material. 
~~ ot 
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95, Gas from flow stations is piped 
to one of the compressor plants situated 
at convenient points out on the lake. 
From these plants the gas goes to an 
absorption plant, where the gasoline 
content is removed and the residue re- 
turned to the compressor plant for 
repressuring operations, or gas-lift. The 
handling of gas is shown in pictures 
(25) to (31). In (25) is shown a 
compressor plant at Lagunillas. The 
original plant can be seen on the right, 
, new addition on the left. 


PPL LOL PPL PP PLP OO ee ee 
COOOL OOS 


PPO PPO ae 


26. Here are three 19'/;-in. and one 
\1-in. cylinder compressors driven by 
300-hp. electric motors in the new sec- 
tion of the Lagunillas plant. In other 
plants, compressors with cylinders up 
to 28 in. and motors up to 600 hp. are 
used, as described in the article in this 
isue on “Maracaibo Lake Fields Re- 
main a Big Factor in Venezuela’s Pro- 
duction.” Compressors have been espe- 
cially designed to reduce vibration to 
the minimum in the various plants 
built on the Lake. The plants them- 
selves, however, are laid out to procure 
the same facilities as would be obtained 
in land construction and are perma- 
nent, well-designed structures. Note 
the reinforced concrete beams and 
floors (in the photograph above) built 
directly on the concrete piles with 
proper provisions made in the design 
to carry the engine load. 
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27. Absorption Plant No. 1 at La- 
gunillas. Situated on the lake, the ar- 
fangement of all units is most com- 
pact in order to require the least 
amount of substructure construction. 
Other plants are situated at convenient 
points in the northern fields of Lake 
Maracaibo and utilize 


similar equip- 
ment. The plant here shown has been 





built adjacent to the compressor sta- 
tion shown in photograph No. 25 but 
other plants are some distance away as 
can be seen in photograph No. 29. 
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28. This unit is at La Rosa Absy 

tion Plant No. 3. All space is utilized : 
the utmost but convenience and az 
ciency in operation are not sactifie, 
Automatic control jis employed i 
great extent in all the plants and . 
cording instruments provided 3 a 
venient points to aid in the oil 
as indicated by the instrument veal 
on the right. Reinforced Concrete 
beams and floors built directly on ce. 
crete piles provide permanent struc. 
tures carefully designed to take Care 


of the equipment used at the plants 
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29. At La Rosa Plant No. 3 the x. 
sorption plant is some distance from th 
compressor station. After stripping, th 
residue gas is returned through a 14-in 
line carried above the water, as a gas 
line larger in diameter than 8 in, wil 
float. The 14-in. line is shown her 
with the absorption plant seen in th 
background. Gasoline made at the ab- 
sorption plant is piped direct to shor 
through a submarine line which, being 
of small diameter, will not float. Aly 
seen in the left background is th 
boiler station supplying steam for the 
absorption plant operation. 
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30. This cooling system, built at the 
end of a compressor plant, is used for 
cooling gas compressed to the inter- 
mediate stage of 250 Ib. per sq, inch 
The low-stage gas that is piped to the 
absorption plant is cooled by the Lak 
water enroute and the high-stage gs 
used for gas-lift or repressuring 
cooled in the same manner on its Wi) 
to the well. The intermediate gas, how- 
ever, goes direct to the high-stg 
compressors and thus has to be cooled 


in the manner here shown. Lake watt 





is merely circulated through the spray 
for the purpose. At this station, th 
cooling system is alongside the trans 


formers, which can be seen on the left 
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31, Exhaust gas readily is disposed 
; without danger on the Lake. Here 


of ; 

.. js shown bubbling up out of the 
1 , ° 
ater from the end of an exhaust line. 
- 


gas is wasted in the Lake 
d it readily can be seen 
aks in a gas line can 


No usable 
operations an 
how easily any le 
be discovered as the gas from such 


ks would bubble up through the 


lea ; 
and be immediately detected. 


wate 
With the complete equipment avail- 


ible for all kinds of water operations, 
leaks in both gas and oil lines are 


quickly repaired. 
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32, Some of the oil from the south 
end of the Lagunillas field has to be 
treated. For this purpose the Lago Pe- 
troleum Corporation uses electrical de- 
hydration at one plant, shown here. 
Approximately 3000 bbl. of oil daily 
are passed through the plant. The oil 
averages about 12 percent cut and is 
cleaned to 0.6 percent. The location of 
the plant is just off shore and can be 
reached both from land and by water. 
While water is now showing up at the 
north end of the Lagunillas field, there 
sem to be no indications of encroach- 
ment in the northern fields of Am- 
brosio, La Rosa, Punta Benitez, and Tia 
Juana. No treatment of the oil has 
therefore been necessary at any of 


those fields. 
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33. Here is shown the central load- 
ing pump station at La Salina where 
oil is boosted from storage in the tank 
farm to the loading pier for shipment 
to Aruba. All oil produced by the Lake 
wells of the Lago goes via flow stations 
to tank farms situated on land at La 
Rosa, Punta Gorda, Ule (near Tia 
Juana), and Lagunillas. Equipment at 
the various stations has been increased 
from time to time to meet the chang- 
ing conditions and different types of 
equipment are sometimes installed as 
shown in the next photograph. 
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34. Inside the pump station at L 
gunillas. This station was otiginalh 
equipped with steam-driven i. 
ing pumps, one of which can be sa 
behind the newer electrical unit. Thes 
steam pumps are still in operation a 
have been augmented by 6-in,, 3-t, 
centrifugal pumps with a Capacity : 
700 gal. per min. each. The centrify al 
pumps are electric-driven and are 3 
rect-connected to 100-hp. induction 
motors. In setting the new Pump units 
they were placed between the olde 
steam pumps without necessitatin 
additional housing space. 
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35. The loading pier at Lagunillss 


with the flooring removed to show the 
pipe lines servicing tankers. These ling 
consist of two 14-in. and two 10-in, 








oil lines, a 4-in. water line, and a 2!). 
in. air line. After loading, the oil line 
is blown out with compressed air to 





clean the line and keep oil out of the 
lake. Tankers taking on oil from the 
pier transport it to the refinery 2 
Aruba. A similar pier, shown in photo- 
graph 36, is situated at La Salina 
Freighters and ships of various sis 
also load and unload at these piers, 
which provide for the shipments of 
tools, machinery, and materials used in 
the conduct of the Lake operation. 
The piers further provide for loc 
transportation by speed boat, launches 
etc., and for loading equipment on to 
boats for delivery to wells, stations 


and plants on the Lake. 
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36. (Left) The pier at La Salina, 
looking from the outer end. 

37. (Right) All operations of the 
Lago Petroleum Corporation except 
drilling are done electrically. Power 
for these operations is supplied by # 
power plant situated at Punta Gorda. 
The capacity of this plant is 15,000 
kva. 
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38. The extensive use of electricity 
for operations on the Lake necessitates 
a complete transmission system over 
the wide water-covered area from Am- 
brosio on the north to Lagunillas on 
the south, Transmission lines are sup- 
ported as shown here. The substructure 
is made with reinforced concrete piles 
cast for this specific purpose and the 
cowers are built of structural steel. 
Note the line taking off from the 
tower at the left to serve as a branch 
line for operations in that direction. 
Between the two wide base towers can 
be seen a higher intermediate tower. 
These high supports are placed in the 
transmission line at certain locations 
to provide greater clearance. 
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39. Transformers at La Rosa com- 
presser station. The voltage is stepped 
down to that needed at each point of 
operation. A flow station transformer 
station is shown in picture (19). Note 
the transmission line tower in the back- 
ground of this illustration. Where lines 
are not so close, current is carried from 
them to the operation by submarine 
cables. 
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40. The launch repair shop at La- 
gunillas, The extensive amount of float- 
ing equipment, (barges, launches, etc.) 
naturally requires considerable mainte- 
nance facilities. At a larger dock at 
Cabimas, equipment can be built as 
well as repaired. Water transportation 
is a vital factor in the Lake operations 
and every boat and barge is kept in 
the best possible condition. 
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41. A fire barge at Lagunillas. This 
is hauled out to any Lake location and 
has been found effective in extinguish- 
ing fires. At other places along the 
Lake, fire boats sometimes are used 
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iH Elliott 3-Way 
, Soft Formation 
Cutter Head. 


Elliott Hard 
Formation 


Cutter Head. 

































In perfect 
step with present and 
future requirements 
for Safety, Efficiency 
and Dependability. 






ORTANT 
EXCLUSIVE 
FEATURES 


1. New, Improved Cutter Heads: While pro- 
tecting the core from circulation wash, Elliott 
cutter heads discharge the circulation closer 
to bottom of hole, resulting in faster drilling 
and much more hole before becoming dull. 


2. Novel Inner Barrel: This exclusive Elliott 
development creates a suction on the inner 
barrel to aid the entry of unconsolidated cores. 


3. Inner Barrel: Riding on a shoulder in the 
bit, the Elliott inner barrel requires no driving 
mechanism. There are no moving parts to foul 
when retraction is attempted. The resulting 
simplicity assures freedom from operating 
difficulties. 








Manufactured for Las 





T WAS not until 20 years ago that 
[si was produced - agen 
ities 1 zuela; and it was 
angele) gee the total annual 
Sinden exceeded 100,000,000 bar- 
rls. This annual production has in- 
creased steadily, however, with a rec- 
ord high of more than 160,000,000 
bbl. reached in 1936. This is more than 
nine percent of all the oil produced in 
the world during that year; it is about 
23 percent of all the oil produced out- 
side of the United States and 70 per- 
cent of South America’s total produc- 
tion. Production still is increasing and 
the importance of Venezuela as a 
source of oil is obvious. 

The future of Venezuela, however, 
rests not alone on the further develop- 
ment of present known reservoirs but 
also on the promising prospects indi- 
cated by exploratory work and by wells 
that, although not commercially pro- 
ductive under the conditions encoun- 
tered, have given definite knowledge 
of the presence of oil in many locali- 
ties throughout the western and east- 
ern sections of the country. The exist- 
ing fields capable of active production 
are shown on the accompanying map. 
The lake fields, of course, are of great- 
est immediate importance, with their 
present production nearly 70 percent 
of the total for the country, and their 
prospects for future development ex- 
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Venezuela...An Increasingly Important 
Factor in World Production 





Approximately 23 percent 
of all oil produced in the 
world outside of the 
United States, and 70 per- 
cent of South America’s 
total, is from Venezuelan 
fields, whose production 
is still on the increase 
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cellent. Quiriquire is next with nearly 
15 percent, followed by Mene Grande 
with approximately ten percent. De- 
tails of operations in the various fields, 
together with a resume of weils drilled 
in varicus sections of the country, are 
given on the following pages. 

Drilling and production methods 
followed are most modern; in fact, 
some developments in technique, now 
common generally, originally were in- 
troduced in Venezuela, for example 
electrical logging, which first was used 
to procure data on subsurface forma- 
tions in a Venezuelan well. Gas wast- 
age is practically nil and production 
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Fig. |. Sketch showing oil fields 
of Venezuela 
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practices are based on sound engineer- 

ing principles. Production is controlled 

carefully to obtain the greatest vol- 
ume of oil in the most efficient manner. 

Lifting power of the gas is utilized and 

conserved with a view to procuring 

the greatest ultimate yield from pro- 

ducing horizons. 


Unhampered by multiple ownership } 
of surface areas, drilling programs are 
carefully laid out and followed. This { 
insures orderly development of fields 
and provides for minimum waste and 
efficient production of wells when they 
are completed. 


Exploratory work, of course, is ham- 
pered by natural surface conditions in 
many parts of Venezuela. Jungle 
growth and swampy lands make geo- 
logical and geophysical work both diffi- 
cult and dangerous and present many 
obstacles in drilling wildcat wells. 
Many possible structures have been 
mapped, however, and many wells will 
be drilled. It is the extent of good 
oil indications already obtained, espe- 
cially in Eastern Venezuela during re- 
cent explorations, that foretells a fu- 
ture that appears extremely bright at 
the present time. No one can predict 
the future definitely, but it seems safe 
to say that hopes for a greatly in- i 
creased production in Venezuela in the 
not too distant future are at least 
justified. 
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A consolidated compressor Statio 
absorption plant, and flow Statio 7 
rangement. Lago Petroleum Cor 
tion's Plant No. | at Lagunillas 
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Maracaibo Lake Fields Remain a 
Big Factor in Venezuela’s Production 


Drilling and production methods are modern and all 
the latest engineering developments are adapted to 
operations on the Lake with great facility 


ITH the future outlook for oil 

in Venezuela as a whole excep- 
tionally bright and attention focused 
keenly on possibilities in other areas, 
the Lake Fields still seem to be the 
backbone of the country’s prospects for 
some time to come. These fields have 
been producing for a long time and ap- 
proximately one billion bbl. of oil have 
been recovered from the two general 
productive areas shown in Fig. 1. About 
70 percent of Venezuela’s production 
is, moreover, coming from these fields 
at the present time. Yet the entire 
proved areas of the present producing 
sands have not yet been completely 
drilled up; the Tia Juana field is now 
in the process of being developed, pos- 
sibilities of its extension being toward 
the northern part of the Lagunillas 
field; Bachaquero, south of Lagunillas, 
is still not developed beyond a few 
tests, which indicate an area that can 
be developed at a later date. 

The fields of the northern Lake area 
are not arbitrary divisions but are def- 
inite fields determined by structural 
conditions. The oil zones are faulted 
throughout the entire distance covered 
by the fields and are not found uni- 
formly over the entire extent. The 
sands themselves are all very fine but 
very abrasive. Production at the pres- 
ent time is coming from above the 
Eocene and the relative positions of the 
various oil sands are shown in Fig. 2. 
The depth at which they are encoun- 
tered increases consistently from north 
to south. 


The sands being produced and their 
depths below the surface of the water, 
considering only the wells drilled in 
the Lake, are as follows: 


Ambrosio Field: Producing from the 
Santa Barbara sand at from 1400 
to 2700 feet. 

La Rosa Field: Producing from the 
Lower Lagunillas, the La Rosa, and 
the Santa Barbara sands at depths 
ranging from 1600 to 2900 feet. 

Punta Benitez Field: Producing from 
the Lower Lagunillas, the La Rosa, 
and the Santa Barbara sands at 
depths ranging from 1600 to 2900 
feet. 

Tia Juana Field: Will be developed 
mostly in the Lower Lagunillas, 
and some wells completed in the 
La Rosa sand. The probable depths 
will range from 2100 to 2700 
feet. 

Lagunillas Field: All present produc- 
tion from the Lower Lagunillas 
and Tar sands. The Tar sand is 
sometimes present, sometimes 
missing. Depths range from 3300 
to 4800 feet. 

Bachaquero Field: Development will 
be mostly in the Tar sand and the 
La Rosa. The Lower Lagunillas 
may be missing. Will probably call 
the producing zone the Bach- 
aquero. 
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Pumping well on the Lake 
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ures are climbing higher and higher as wells 
ge drilled deeper and deeper! 












Now B.S.&B. steps ahead of these terrific pressure 
goblems by building: 
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Firebox steel 234” 
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All the B.S.&6B. FLEXWELDED seams will be 
COMPLETELY X-RAYED to guarantee highest 
quality. Each Separator will, of course, be stress 
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so each can carry the API-ASME stamp of as- 
sured quality. 





Even the studs 
which hold the 
float opening be- 
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items. Twelve are 
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diameter, forged h d 
The B.S.GB. built Pilot from high a 
oil valve is a solid steel strength alloy 
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The deepest well yet drilled on the 
Lake is Lago Petroleum Corporation 
Icotea No. 1, which reached a depth of 
8750 ft. but was plugged back to 6740 
ft. and temporarily completed as a gas 
well. This well is approximately ten 
kilometers off shore at Ambrosio, hence 
is almost in the middle of the Lake at 
that point (See Fig. 1.). This well 
penetrates the Eocene where the forma- 
tions are found to be regular. 

The well-spacing on the Lake is 
first at 1200 meters on an exploration 
line. After these locations are drilled 
as far off shore as desired, the next 
wells are drilled half-way between to 
make 600-meter spacing. The final fill- 
ing in is between the latter wells to 
make the fully developed area covered 
with wells 300 meters apart. At the 
shore, of course, offsets are drilled to 
wells on adjoining property. 

The Maracaibo Lake Fields are opera- 
ted by three companies: the Venezue- 
lan Oil Concessions, which is one of 
the Royal Dutch Shell group and has 
control of all land from the shore line 
inland; the Mene Grande Oil Com- 
pany, which is a Gulf Oil Corporation 
subsidiary and operates strips just off 
shore; the Lago Petroleum Corpo- 
ration, which controls all operations on 
the Lake except the strips held by the 
Mene Grande Oil Company. This divis- 
ion of property is shown for the north- 
ern end of the fields in Fig. 3. Except 
for the wider holding paralleling the 
shore at the extreme north end at 
Ambrosio, the Mene Grande Oil Com- 
pany strips extend along the Lake 
throughout the distance of the fields. 
These strips are mainly one kilometer 
in width but are narrower or wider at 
some places. Those portions between 
the strips and the shore are operated 
by the Lago Petroleum Corporation as 
indicated on the map. 

Necessary land facilities for the con- 
duct of operations on the Lake by the 
Lago Petroleum Corporation and the 





Fig. |. Maracaibo Lake Fields 


Mene Grande Oil Company are pro- 
vided along the shore. These are con- 
centrated more or less at and around 
Cabimas (as shown in Fig. 3) and at 
Lagunillas at the present time, al- 
though expansion may be expected 
around Tia Juana when that field is 
more fully developed. The Mene Grande 
Oil Company and the Venezuelan Oil 
Concessions have their main plants anc 





Lago Petroleum Corporation's 


t 
ping plant at La Salina * 


ernest ae 


Os 


camps around Cabimas and Ambros 
for northern field operations, The 0 
Petroleum Corporation operates Pio 
the strip of land shown at La Salina in 
Fig. 3. Tank farms are situated at ad. 
vantageous points along the shore. The 
Lago storage is at La Rosa (La Salina) 
Punto Gorda, Ule (near Tia hana, 
and Lagunillas. All three companie 
have similar camp, pier, and plant at. 
rangements at Lagunillas. The oil from 
shore storage at Tia Juana js Piped 


Lago 


from shore and _ passes through risers 
to a loading rack by means of which 
it is loaded into tankers. 

In general, crude shipments of Vene. 
zuelan Oil Concessions go by tanker 
from the company’s piers at Cabimas 
and Lagunillas to the Shell refinery on 
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od chemical treatment. The 
= oil passes through the elevated 
sash which is filled with excelsior, and 
ravitates to the lower tank when the 
water settles out. From there it is 
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the Island of Curacao. Those of the 
Mene Grande Oil Company from its 

‘rs at Cabimas and Lagunillas go to 
Las Piedras on the peninsula of Para- 
guana, where the Gulf terminal is situ- 
ated. From here it is loaded into big 
ships. The Lago Petroleum Corpora- 
tion shipments from La Salina and La- 
gunillas piers go to the Standard re- 
finery at Aruba. 

All companies have built excellent 
camps for the Venezuelan employees. 
Transportation is also provided and a 
new highway between Cabimas and 
Lagunillas has aided greatly in the 
transportation problem, not only for 
operations on land but for those on 
the Lake. 

Off-Shore Procedures 

In their operations beyond the shore 

line of Lake Maracaibo, the Lago Petro- 





















leum Corporation and the Mene Grande 
Oil Company follow two different 
methods. The former, having wells out 
almost five miles from shore make 
each location, flow station, compressor 
station, and absorption plant a distinct 
island, although in some cases a flow 
station, compressor station, and ab- 
sorption plant may be consolidated as 


¥ we 


- 




















SS ee —_ 








Lake Maracaibo 


Meas Jar Sond 


10° fo 12°A. PI 
(Not in northern tre/ds) 


Good marker -Very hard 


/00'-/50' above L.1.sand 


© Lower Logunillas 


13° fo 24° A.PI. 
Up to 300° FhICk. 


Tart La Rosa Sond 





rr 


24° A PI. 


=e Lytermediate sond found 


Somesrin7es -24°-26°API. 


me Santa Borbora Sand 





oe es one of & . Fe r4 D 
PK 5 A oe. 
Or) tae Dae — Sis .*, 
Ag yh ESSE oof ° 
“ o eee 
oF ae 
Rd at 


26° 40 28° A.P I 


Locere 


(Lcotea Sand) 


Locene formations regular; others faulted 








with upcotntormity. 


—— 


(Drawing rot fo scale) 








Avcust, 1937 








in the case of Plant No. 1 at Lagunil- 
las. All connections with the shore and 
transportation between units are by 
boat except, of course, the carrying of 
oil, gas, and gasoline, which is done by 
pipe lines. Pipe lines of the Lago, how- 
ever, are laid on the bed of the lake 
but those of the Mene Grande gen- 
erally are supported above water and 
beneath cat walks to wells, flow sta- 
tions, and plants. 

Operations of the Mene Grande Oil 
Company extend only about one kilo- 
meter from shore, so walk-ways sup- 
ported by piles connect many of the 
units with each other and with the 
shore. The use of boats, however, is 
extensive and the personnel is trans- 
ported most advantageously by 
launches. The walk-ways are about five 
ft. above water and small boats of the 
dory type powered by gasoline engines 
are used for purposes requiring passage 
under the walks. The handling of mate- 
rial is done by boat, and the character 
of material and service governs the size 
of floating equipment necessary for 
transport. Flat-decked steel barges, 
many of which are equipped with der- 
ricks, are used for handling heavy 
pieces of equipment. 

Among the barges employed by the 
Mene Grande Oil Company are those 
used in driving the piles for founda- 
tions; for transporting material for, 
and the building of, rigs and other 
structures; for cementing operations; 





Fig. 2. The sands now being produced 
below the water of Lake Maracaibo 
are shown here in their relative loca- 
tions stratigraphically. The sketch is 
diagrammatic and does not portray 
relative thickness or distances 
between strata 
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for cleanout work, and for recovering 
piles. The pile-pulling barge is equip- 
ped with a specially-designed lifting 
hoist and is used continuously in re- 
covering piles that have served their 
purpose. The various types of barges 
are towed and maneuvered by tugs but 
maintain and change their position by 
means of anchors. Some of the latest 
barges are self-propelled and driven by 
Diesel engines. 

Steam for drilling by the Mene 
Grande Oil Company is supplied by 
batteries of boilers erected on pile foun- 
dations. Each of these batteries is so 
situated as to be able to service a num- 
ber of wells; it is connected by a cat- 
walk to each well as it is being drilled. 
At each well the pipe rack, mud ditch, 
and other facilities are also provided on 
a pile-supported structure. A cement- 
ing barge is brought up to the well for 
cement jobs, the barge taking the place 
of the cementing truck as employed on 
land operations. A drilling well and 
boiler plant are illustrated in accom- 
panying photographs, which can _ be 
compared with the illustration of a 
drilling well of Lago Petroleum Corpo- 
ration where all equipment except that 
on the derrick floor and engine room is 
portable and floating. 

The Lake operations of the Lago 
Petroleum Corporation, extending for 
a distance of nearly five miles from 
shore in water that ranges from a few 
ft. to more than sixty ft. in depth, 
have necessitated the development of 
drilling and production methods that 
will meet not only present conditions 
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but also any future requirements that 
may arise in the complete development 
of an extensive productive area entirely 
covered by water. Walk-ways between 
wells, flow stations, and plants, and 
to the shore obviously are impractical. 
Pile-driving is a necessity but by erect- 
ing on piles only structures that are 
permanent and by carefully designing 
the foundations and structures to meet 
the conditions at each location, the 
amount of piling has been reduced and 
all temporary use of piling avoided. 

Structures erected by Lago on the 
Lake, therefore, consist of derrick lo- 
cations serving for drilling and produc- 
tion, flow stations, compressor stations, 
absorption plants, power-line supports, 
and such auxiliary buildings as mani- 
fold houses. Derrick locations include, 
in addition to derrick floor equipment, 
only cantilever extensions for the en- 
gine used during drilling and a pump- 
ing unit when such is necessary for 
production. All other equipment such 
as mud pumps, mud ditches, vibrating 
screens, drill pipe, casing, boilers, etc., 
are carried on barges that are trans- 
ported to the well for service. 

All other facilities for the conduct 
of operations are also handled by port- 
able, floating equipment. Launches and 
speed boats carry men and small parts. 
Derrick barges handle heavy equipment 
while lighter barges are used to trans- 





Fig. 3. Off-shore operations at north- 
ern end of Lake Fields 
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of the barges are self-propelled and 
others are towed by tugs. 


Lake Operations 


In developing the procedure bei 
followed in drilling and prodesill 
wells on Lake Maracaibo, the - 
Petroleum Corporation has evolved : 
efficiently codrdinated operation that 
completely planned from the time the | 
location is made. A pictorial record 
showing the sequence of Operations js 
given under the title of “Lake Mary. 
caibo Operations - As Told by 
Camera,” and appears on pages §2 t» | 
63. More complete details covering the 
Lago operations follow herewith. 

The foundation work on all the 
structures erected on the lake has been 
given careful study and the use of re. 
inforced concrete piles to support al 
such structures is now universal prac. 
tice. With the depth of water and char. 
acter of the structure widely different 
and with concrete piles not easily cyt 
off to any length desired after being 
driven, the length and cross-sectional 
area of the piles for each structure 
must necessarily be determined in ad- 
vance. A test pile is therefore driven 
at each location, whether it be for a 
well, a flow station, or for any other 
purpose. From this test pile data are 
obtained regarding the length of pile 
necessary to give the desired penetra- 
tion for the size and number of piles 
to be used in the structure to bk 
erected. The size of pile is governed by 
penetration. 

With complete data thus obtained, 
the reinforced concrete piles are pre- 
cast by the company in a plant at La 
Salina. They are made up in thre 
cross-sectional sizes. Piles 16 in. square 
ire used for lengths up to 69 ft.; those 
20 in. square for lengths of 70 to 100% 
ft.; and piles 24 in. square for lengths 
over 100 feet. Precast piles of extreme 
length have been used in the Lake 
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operations with the longest used for 
well foundations, being 133 ft. in 
length by 24 in. square. 
The pile driver used for driving the 
concrete piles is exceptionally flexible 
in operation. It can swing 90 deg. on 
the driver and can drive batter piles 
ront, back, or either side. It is rated 
‘ae 50 tons on a 30-deg. angle, has 
‘a’ 110-ft. beam, and has to be moved 
only once in driving an entire derrick 
location. After coming up to the test 
pile it first puts down a batter pile off 


the side. A plumb pile is then driven 
‘tp complete the corner after which it 


swings in front to drive in sequence 
orie plumb, one batter, and one plumb 
pile. The barge then moves back to 
drive two plumb piles and from there 
into the other corner to drive two 
plumb and one batter piles. Then it 
swings to the third corner to drive the 
last batter pile off the side. 

The pile-driver barge is equipped 
with four 5000-lb. anchors and two 
1000-lb. anchors, the latter being used 
to square up. Movement of the barge 
is from an anchor line handled by a 
steam hoist. Piles are picked up from a 
barge on which they are carried to the 
location with a 3-point pickup by a 
derrick on the pile-driver barge set in 
the lead. Steam for eperations is gen- 
erated by three boilers, one of which is 
a spare. Fuel oil is hauled out on a fuel 
barge and stored on a tank that holds 
a two weeks’ supply. 

After the piles for the derrick struc- 
ture have been driven they are stripped 
to elevation and then capped with re- 
inforced concrete. When the concrete 
caps have set, a steel base is set upon 
them and grouted in. The derrick is 
then erected and after completion the 
drilling barge is moved in and the well 
rigged-up. The rigging-up is usually 
dons in half a day. 

Flow stations are built with steel 
I-beam stringers resting on the rein- 
forced caps that top the piles in the 
same way as en the derrick founda- 
tions. These stringers run lengthwise 
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under the tanks and on them is laid a 
wooden floor. The pump house at a 
flow station, however, is constructed 
with concrete floors and concrete 
stringers placed on the piles. 

Compressor stations and absorption 
plants necessarily are designed for the 
equipment to be installed but the size 
and length of the piles for their foun- 
dations are determined in the same 
manner as for other structures. Re- 
inforced concrete beams and floors are 
built directly on the piles with proper 
provisions made in the design for foun- 
dations for engines and other heavy 
pieces of equipment. 


Drilling Methods and Equipment 


In addition to the regular rotary rig 
with drawworks, table, crown and 
traveling blocks, hooks, and all other 
equipment on the derrick floor and in 
the derrick, a steam engine is placed on 
the concrete-pile supported structure 
built at a location. The sizes of twin 
steam engines now in use are 10 by 10 


Left: Mud pump on a drilling barge 


Below: The Lago Petroleum Cy 


tion's mud plant at Lagunillas 


and 12 by 12 but there is q Possibility 
that larger ones will be employed later 
All other equipment and facilities are 
provided on the drilling barge, which : 
towed to a drilling location and a 
chored with four anchors, 
each corner. 

The barge is built with two decks 


One from 


forward from the boilers and pumps, 
both of which are set in the stem. 
Steam is piped to the rig with a how 
connection between the derrick and th 
barge and is supplied by three 250-b. 
boilers. The mud fluid is circulated by 
a 634, by 14 and a 14 by 7% by I 
or two 14 by 7'%% by 18 pumps. A 
mud-settling ditch is provided below 
the upper deck of the barge and mud 
returns, carried through a flexible hos 
from the well, are passed through 4 
vibrating screen before going into the 
ditch when such screening is necessafy. 
In compartments (of which almost 
the entire lower deck is composed) aft 
stored mud fluid for replenishing the 
mud supply and fuel oil for firing the 
boilers. Above these the upper deck 
extends the full width of the barge 
and from the front to the position 
the mud pumps and boilers, which att 
set on the rear end of the lower deck 
The front end of the drilling barge # 
kept parallel to the side of the drilling 


rig and with a ramp connecting 
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deck with the derrick floor, 
erties for handling drill pipe and 
ssing ate provided similar to the pipe 
tt in land operations. There are 
“ drilling barges in active use in all 
“4 Lake fields and these are adequate 
to handle the drilling program, which 
depends on the construction of piers. 

During drilling, each well is equip- 
4 with a cellar control gate above 
which is a blow-out preventer. The 
only cellar is the space between the 
derrick floor and the water but remote 
control wheels to the control gate and 
blow-out preventer are provided at the 
des of the floor. Formation pressures 
now encountered are not high and 
rarely go above 1500 Ib. per sq. inch. 
Three shallow gas sands in the northern 
felds are drilled with mud weighing 81 
lb. per cu. ft., this usually being suf- 
ficient, but in some instances mud as 
heavy as 94 Ib. per cu. ft. is used; all 
mud is held at a funnel viscosity of 
sbout thirty. Very little weight ma- 
terial is added to the mud although at 
Punta Benitez some weight material 
is used on every well. 


Mud is transported to drilling opera- 
tions by means of a mud barge equip- 
ped with two 250-bbl. tanks. The fluid 
is pumped from the tanks into the stor- 
age compartments on the drilling barge 
and is there made available for replen- 
ishing the circulating stream as needed. 
Returns from the well, run to a sump 
near the pumps after passing down 
the settling ditch, and conditioning of 
the mud fluid is made with additions 
from storage as needed. Spent mud 
usually is discharged into the Lake. 
When oil or any other ingredients in 
the spent mud are likely to contami- 
nate the lake water, however, the old 
mud is transported back to land on 
the mud barge and there disposed of. 

At Lagunillas a mud plant is opera- 
ted to supply a good drilling fluid for 





Derrick barge for handling heavy 
equipment 


lake operations. The arrangement of 
the plant is shown in Fig. 4 and a 
view looking across one of the mud 
pits is given in an accompanying photo- 
graph. The mud is mixed at the plant 
and pumped by four 634-in. mud hogs 
chat are set below ground in a concrete 
pit. The plant is about a kilometer from 
the lake shore and the mud fluid is 
pumped from there to two storage pits 
situated on the Lake. From here it is 
loaded on to the mud barges through 
a pipe line carried on a short pier. 

Electrical logging is used in all wells 
and equipment for making the log is 
transported to the well on a self-pro- 
pelled motor barge. The apparatus is 
built in a compact unit and mounted 
on skids. When it reaches the barge 
it is hoisted up and set in position on 
the upper deck where it is prepared for 
operation as soon as the well is ready 
to be surveyed. 

Two general casing programs are 
being followed at the present time. One 
is used in the northern fields and the 
other in Lagunillas field. An exception 
to this is that future wells in the Tia 
Juana area, which is now being devel- 
oped, will be completed similarly to 
the wells in Lagunillas. Typical repre- 
sentations of the two programs are 
given graphically in Figs. 5 and 6. 


At La Rosa and Punta Benitez, wells 
are spudded in with an 18-in. or 22-in. 
bit and this size hole carried to a 
depth of from 40 to 150 feet. A con- 
ductor string is there set and cemented 
from bottom to the lake bed. A 15-in. 
hole is then drilled to a depth of 700 
or 800 ft. and a string of 113/-in. 
casing run and cemented. The hole is 
continued with a 1034-in. bit to just 



































































above the top of the Lower Lagunillas 
sand where an 85-in. water string is 
set. This string is cemented up to the 
1134-in. string and provides a com- 
plete shut-off of water from any source 
whatever above. 


As already pointed out, production 
in the La Rosa and Punta Benitez 
fields comes from the Lower Lagunil- 
las, La Rosa, and Santa Barbara sands. 
A 7%-in. hole is therefore drilled 
through the horizon to be produced 
and a 6%-in. liner run with perfora- 
tions opposite this horizon. The liner is 
of the combination type and is ce- 
mented through the casing point, the 
cement being carried in all cases up to 
the 85%-in. water string in which it is 
hung. As shown in Fig. 5, which de- 
picts a well completed in the lowest 
sand, all sands above the one being pro- 
duced are cemented off. 


A good, very hard marker is picked 
up at from 100 to 150 ft. above the 
Lower Lagunillas sand. In drilling 
through the lower zone, however, the 
hole is frequently carried to Eocene to 
obtain a check on the log. 


The casing program for the La- 
gunillas field and also for future wells 
at Tia Juana is quite different from 
the foregoing. Two joints of 16-in. 
pipe are welded to a 1134-in. surface 
string, which usually is set at about 
250 feet. The 1134-in. pipe is cemented 
from bottom to top and cement is de- 
posited in the annular space between 
the two 16-in. joints and the 113/-in. 
pipe as shown in Fig. 6. It is felt that 
additional protection against action of 
the lake water is obtained for the one 


(Continued on page 78) 


Meters and orifice fitting, Lago's Ab- 
sorption Plant No. |, Lagunillas 


75 















Koppers Divisions, 
Subsidiaries and Affiliates 
Serving the Oil and Gas Field 


American Hammered Piston Ring Division 
Baltimore, Md. 


Bartlett Hayward Division, Baltimore, Md. 


Engineering and Construction Division 
Pittsburgh, Pa. 


Western Gas Division Ft. Wayne, Ind. 
Tar and Chemical Division, Pittsburgh, Pa. 


The White Tar Company of New Jersey, Inc. 
Kearny, N. J. 


The Wood Preserving Corporation 
Pittsburgh, Pa. 


National Lumber & Creosoting Company 
Texarkana, Ark -Tex. 


Koppers Principal Products 
For the Oil and Gas Field 
American Hammered Piston Rings... 
Fast’s self-aligning Couplings ...Phenolate 
Hydrogen Sulfide Recovery Systems ... 
Tanks ... Platework . . . Special Machinery 
... Valves. . . Roofing . . . Waterproofing 
... Treated Piling, Posts, Lumber, Poles 
. . . Creosote Oil . . . Benzol . . . 90% 
Benzol ... Tar Acids ... Cresylic Acid 

. Iron Castings . . . D-H-S Bronze 
Castings . . . Time Cycle Controls . 
WESTERN Fire Hydrants... Gas 


Scrubbers... Pipe... Welding. 
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A NEW AND SUPERIOR MEQ 
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The Koppers Phenolate Process removes and recovers » 


cally all of the hydrogen sulfide from refinery-still J 


natural gas and makes it available in an ideal form fo 


manufacture of sulfuric acid and other commercial prod 


Equipment is small, compact, easily maintained and tend 
and reasonable in cost. Once started, the absorption-z ‘fic 
cycle continues automatically. The only make-up reg 
are inexpensive caustic soda and crude phenol. A Kopp 
purification plant installed a year ago, in a large refinery, bij" 
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been responsible for no interruptions in service. 


KOPPERS COMPANY 
ENGINEERING AND CONSTRUCTION DIVISI! 
Koppers Building Pittsburgh, 





nf —_ 


> r 
| DEPHLEGMATOR || 


Phenolate Plants are in operation or under 


VENT TANK 
= 




















lb -G@ra— a OTA contract for the following companies: 
2S \ = ; 
A IP4 oo Standard Oil Company of California 
elo DEPHLEGMATOR |) . ° 
eB 7 a The Atlantic Refining Company 
WATER — - ; - i oa The Chartiers Oil Company 
T Phillips Petroleum Company 
._——— - ¥ 
r ABSORBER 
( | || 
be nag ha - WATER 
al ; 
| | 
= _wOICATING T EQ | 
aan THERrOMETER O 
' + DRESIURE GAUGE oe) 1} |] 
~—QECORDING FLOW METER | ii] 
y- THERMOMETER WELL ‘@) | || 
“ 
“ ° 
; for m } 4 —_—— > =~ WATER 
2 s | ; 
| . 1} }}w ° . 
ike bt 
proc Y { SOLUTION COOLER 10 ) 
~ PT 
TEMPERATURE CONTROLLER) TM . 4 TO OP by—t 'f 
> WY ss NR RRC RORREES: EB an 
| ter JTEAM~ vA TD OP POA] cs. WATER rasy 
-. a | a3t 
t J 7 a 3. EXCHANGER “Tt ar | ’ 
7 staan teas : i _— a , $ sh ne 
4 5 1 ‘= pump i i 4 
—_ = cop Ss & 
a ata ~ => SOL eat es on —s 7 —— 1 





nery, his MSORPTION PHASE 
The hydrogen-sulfide laden gas enters the absorber at (1), 
uses up through the bubble-cap trays (2) and leaves at 
ie top. Through absorption by the phenolate solution 


The sulfided phenolate solution collects in the bottom of 


ihe absorber, passes out at (4) into the heat exchanger (5) 
| and into the top of the Actifier at (6). It flows down over 
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RECOVERY PHASE 

Steam, laden with hydrogen sulfide, leaves the top of the 
actifier at (11) and passes into the Dephlegmators (12). 
The condensed steam is returned to the actifying column, 
and the recovered hydrogen sulfide is forced, by actifier 
pressure, to the acid plant burner, or other point of 


utilization. 


The three top trays of the absorber are filled with water, 
and act as strippers to recover entrained or evaporated 
process chemicals. Fresh water is fed to these trays con- 
tinuously. At periods of several days, chemicals lost from 
the system must be replenished. A small mixing tank is 
provided for this purpose. 


Koppers Phenolate Process is covered by U. S. Patents 
Nos. 1,971,798; 2,002,357; 2,028,124; and 2,028,125. 
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(Continued from page 75) 

string of casing in which a combina- 
tion of 65-in. string is run. 

Production in the Lagunillas field is 
from the Lower Lagunillas and Tar 
sands and in the Tia Juana field it will 
be mostly from the Lower Lagunillas, 
with some production from the La 
Resa. The combination string is there- 
fore perforated opposite the horizon to 
be produced and the pipe cemented 
through the casing point, the cement 
being carried on up behind the pipe to 
protect any upper sands. In Fig. 6 the 
well is shown completed in the Lower 
Lagunillas with the Tar sand cemented 


off. 
Producing Lake Wells 


The general procedure on complet- 
ing wells is to wash them until the oil 
shows. The fluid is then run into a 
barge in order to prevent contamina- 
tion of the Lake. Wells usually come 
in as soon as the face of the sand is 
clean but sometimes they have to be 
assisted with air-lift. The air for this 
purpose is provided by a barge on which 
are set two compressors driven by 100- 
hp. gasoline engines. The sand is very 
fine and very abrasive and tends to 
get into the liner. A back-pressure is 
held on all flowing wells and greatly 
reduces trouble from sand in addition 
to contributing to more efficient pro- 
duction operations. Wells are produc- 
ing usually through 2!-in. tubing 
with five joints of 2-in. on the bottom 
of the string. 

All flowing wells produce through 
beans, the back-pressure being regu- 
lated to meet individual well condi- 
tions. The gas/oil ratio at Ambrosio 
is approximately 1800 cu. ft. per bbl.; 
at La Rosa 1200; at Punta Benitez 


Fig. 4. Sketch showing arrangement 
of Lago Petroleum Corporation's mud 
plant at Lagunillas 
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1000; and at Lagunillas 600 cu. ft. per 
barrel. At Tia Juana the gas/oil ratio 
has not been fully determined but it is 
expected to be kept as low as 200 or 
300 cu. ft. per barrel. 


The aim in producing the Lake fields 
quite evidently is great efficiency that 
will prolong the life of the fields and 
lead to the greatest possible ultimate 
economic yield. Subsurface studies are 
being carried on continuously and each 
well is being made to produce with the 
most effective volume, pressure, and 
gas/oil ratio possible. Pressure mea- 
surements on tubing and casing are 
recorded and samples of oil for B.S. 
and gravity are taken daily. Oil gauges 
and measurements of gas volume also 
are taken every day. 


Camp provided by Lago Petroleum 
Corporation at Lagunillas for Vene. 
zuelan employees 








a 


re almos, 
areas jn 


At the present time there a 
2200 wells producing in all 
the Lake fields with a total dail 
duction by all companies of y 

approxi. 
mately 375,000 bbl. of oil. Of th 
wells, about one-half are Producin ra 
natural flow, one-quarter by om 
and one-quarter by pumping. Wells .- 
the Lake are pumped with individual 
units and those on land with both 
individual pumping units and central 
pumping powers. Pumping wells is 
general are equipped with standard 
make pumps but some plunger-lift in. 
stallations are in operation. 

Oil from wells on the Lake BOeS to 
flow stations built at convenient loc. 
tions for handling the production from 
a number of wells. The typical floy 
station has two 500-bbl. tanks fo, 
gauging and two 1000-bbl. tanks fo 
storage. Some stations have greater ¢. 
pacity. Separators at the various sti. 
tions handle the various wells flowing 
into the station. At the typical station 
there usually are two separators but 
some have four. At larger stations the 
battery of separators contains sever 
units. All stations have a manifold 
system for diverting the flow of wells 
into the different tanks and for me- 
suring individual well production of 
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Lago drilling well, Punta Benitez field 


d oil at any time. Fre- 


an 
both gas Il separators are installed 


quently, sma 
for test purposes. 

Oil is pumped from the flow sta- 
tions to tank farms on shore through 
sin. lines, each of which picks up oil 
from several stations. The stations dis- 
atch oil on a regular schedule so that 
oom on the line can be kept down 
by not having too many stations pump- 
ing at once. The length of time that 
the oil remains in storage at a station 
depends on the production of the wells 
flowing into the station. . 

The pumping is done by electrically- 
driven reciprocating pumps of which 
there are two at a typical station. These 
ysually are 5/2 by 10 pumps driven 
by 50-hp. motors through V-belts. The 
pump and motor are mounted as a unit 
on skids and the unit bolted to the 
floor. 

Although water has begun to en- 
croach from the north in the La- 
gunillas field, only oil from the south 
end of that field is now being treated. 
Electrical dehydration is used by Lago 
Petroleum Corporation and two units 
handle 3000 bbl. of oil per day. The 
oil has a gravity of 18 deg. A.P.I. with 
a viscosity of from 1200 to 2000 SSU 
at 100 deg. fahr. and is cutting an 
average of about 12 percent. After 
treatment it is 0.6 percent. The units 
are somewhat overloaded and more 
equipment will be installed to take 
care of this oil and that from the north 
end of Lagunillas, which has a gravity 
of about 15 deg. A.P.I. and a viscosity 
of from 3000 to 4000 SSU. 

The Mene Grande Oil Company 
treating plant, also on the Lake at 
Lagunillas, uses chemical treatment. 
The cut oil here passes through an 
elevated tank filled with excelsior. 
From this tank it gravitates into a 
lower tank where the water settles out. 
The oil is then pumped to storage on 


the land. 


Utilization of Gas 
All the gas produced in the Lake 
fields is utilized. That not utilized for 
fuel or other operations is used for 
gas-lift or repressuring. Repressuring 
of the Lake wells is confined to the 
northern fields only at the present time 


Flow controller for absorption oil plant 


No. I, Lago Petroleum Corporation, 
Lagunillas 
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while most gas-lift work is in Lagunil- 
las. With the development of the Tia 
Juana field it is expected that some of 
the wells there will be put on gas-lift 
as the necessity arises. 

Gas from flow stations passes through 
an 8-in. line to the nearest compressor 
station where it is compressed to the 
pressure necessary for treatment in an 
absorption plant located nearby. After 
stripping, part of the residue is taken 
off as fuel and the remainder returned 
to the compressor station. At the com- 
pressor station the necessary pressure 
for gas-lift or repressuring operations 
is built up and this compressed gas 
then piped to the wells. 

In some instances where the pressure 
is satisfactory, the gas from the flow 
station goes direct to the absorption 
plant. In a few instances a high-pres- 
sure separator is placed at a flowing 
well and the gas that is taken off goes 
direct to the gas-lift system. This gas 





is produced at high pressure and is 
taken from the separator at about 450- 
lb. pressure. The oil from the separa- 
tor goes to a flow station where the 
rest of the gas is recovered. All the 
gas from wells producing on the Lake 
is treated except that taken directly 
from the high-pressure separator. Some 
gas from the Lagunillas field has a 
gasoline content as low as 0.5 gal. per 
thousand cu. ft. and the average for all 
fields is probably less than 1.0 gal. per 
thousand. 

The operation of compressor stations 
and absorption plants varies with the 
conditions in each field. The general 
procedure employed on the Lake can be 
indicated by Compressor Station No. 
3 and Absorption Plant No. 3, which 
handle the gas produced from and also 
that for repressuring the La Rosa field. 
The location of these plants is shown 
in Fig. 3 to be about three kilometers 
off shore at La Salina. 

(Continued on page 82) 
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Shaffer ''Screw-type" Cellar Control Gates are 
tested to 4,000 a per square inch; also made 


| 
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Looking down through the gate shown above. 
Rams are made to fit ‘any size pipe that will 


AND HOW 


You can depend upon Shaffer 
“Safety-First” Control Equipment to 
control your well under all drilling 
conditions and methods. 


When drilling with weighted 
mud fluid, a Shaffer Cellar Control 
Gate and Warren Control Head ade- 
quately safeguard the well when 
high pressure gas pockets are en- 
countered. 

When drilling under pressure, 
the Shaffer Retgting Blow-out Pre- 
venter pack aropind the Kelly, and 
with the Adjustable Flow 
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Operators in fields far 
from the source of supply, 
appreciate the unfailing 
operation of SHAFFER 
FISHING TOOLS, PACK- 
ERS, and other tools. Each 
product has been devel- 
oped to meet a specific 
need, and is constructed 
to require few repairs or 
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(Continued from page 79) 

At the present time about 10,000 M 
cu. ft. comes through 8-in. lines from 
flow stations to this compressor station. 
It is equipped with five opposed-type, 
horizontal compressors, each with two 
cylinders and driven by a 600-hp. syn- 
chronous motor. Of these compressors, 
two have two 28-in. cylinders each and 
compress the incoming gas from zero 
to 50 lb.; two have two 14-in. cylin- 
ders each that provide intermediate- 
stage gas that is compressed to 250 Ib.; 
and one has two 8-in. cylinders that 
compress the gas from 250-lb. to 850- 
lb. pressure. 

The first-stage gas at 50-lb. pres- 
sure goes to the absorption plant 
through two 8-in. lines laid on the 
Lake bed. At the absorption plant the 
gas is stripped and part of the residue 
taken off for fuel. About 4500 M cu. 
ft. of stripped gas is used for fuel and 
is carried to shore through 6-in. and 
8-in. lines. It is there picked up by a 
10-inch line. This line could not be 
laid on the lake bottom from the ab- 
sorption plant to shore because gas 
lines larger than those of 8-in. heavy 
pipe will float. 

The remainder of the residue gas is 
returned through a 14-in. line laid on 
a pier connecting the compressor sta- 
tion with the absorption plant. It is 
then compressed to intermediate stage. 
The first-stage gas is cooled en route to 
the absorption plant by the Lake water 
but the intermediate stage has to be 
cooled by a system built at the end of 
the compressor station. After cooling, 
the gas goes to the high-pressure unit 
where it is compressed to 850-lb. pres- 
sure. 

The high-pressure gas then goes 
through 4-in. lines laid in the water to 
a control station where it is distrib- 
uted to wells for repressuring. This 
distribution is also through 4-in. lines. 
The gas is injected into the La Rosa 
sand through six input wells at pres- 
sures ranging from 350 to 450 lb. and 





teenie 


Fig. 5. Casing program for wells at 
La Rosa and Punta Benitez fields. The 
liner is perforated opposite the Lower 
Lagunillas, La Rosa, or Santa Barbara 
sand—in whichever the well is com- 
pleted. The one shown is for produc- 
tion from the Santa Barbara 
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A Mene Grande flow station showin 


pipe line running to shore on pile. 
supported walk-way 


— 


into the Santa Barbara sand through 
seven input wells at pressures fro 
450 to 750 pounds. These 13 key welk 
are at carefully selected points a 
the northern fields. At the pis: 
house the lines are manifolded 50 th 
gas of either high or intermediate be. 
sure can be taken to each well, The 
manifold system is made up complet 
as a unit that can be picked up by 
crane on a barge. 

The above compressor station and 
absorption plant are some distance apart 
and are connected by a pier built on 
concrete piles. At some stations, such 
as Lagunillas No. 1, the compressor 
station and absorption plant are cop. 
solidated, together with a flow station 
of the larger type. All gas at such, 
layout does not come from one flow 
station. Additional compressor capacity 
at any station can be provided by the 
erection of additional housing facilities, 
as is the case at Compressor Station 
No. 1. 

All natural gasoline plants are of the 
absorption type and are designed to 
take up as little room as possible with. 
out interference with operating eff- 
ciency. The general construction can 
be seen in an accompanying photo- 
graph of Absorption Plant No. 1 at 
Lagunillas. All plants are most modern, 
automatic control being utilized exten- 
sively to facilitate operations. 


Laying Pipe in the Lake 


The laying of pipe lines in the Lake 
has developed a definite technique and 
has necessitated the design of equip- 
ment especially adaptable for the pur- 
pose. The lines are all-welded and are 
coated with an enamel for protection 
against deterioration of all kinds. The 
maintenance of such lines, laid on the 
bottom of the Lake and probably set- 
tled into silt, is quite likely to be no 
greater than for lines laid above ground 
and certainly is not so great as that of 
lines buried in the ground at many lo- 
calities. The protective coating is ap- 
plied on shore and the pipe is made up 
in 80-ft. sections before being loaded 
on the barges for pipe-line work. 

The pipe-line barge is equipped with 
a cantilever arm that extends beyond 
the stern end of the barge and pro- 
vides for handling two 80-ft. lengths 
of pipe. In laying a line, one 80-ft. 
section remains on the barge joined to 
the line already made up and extend- 
















ing into the water where it has been 
(Continued on page 85) 
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oiler station of Mene Grande Oil 
Company; situated to provide steam 
for several drilling locations on 


the Lake 
i 


(Continued from page 82) 

id. Another 80-ft. section is placed 
on the cantilever arm and welded to 
the section on the barge. With this 
joint connected, the barge is pulled 
ahead by anchors or pushed forward 
by using the pipe as a pole. The next 
30-ft. section is then put in place and 
the procedure repeated. . 

The welded joints are treated with 
, coating material before they enter 
the water and any cracking of the 
enamel at the joint caused by weld- 
ing is thus repaired. In deep water 
the line is lowered by a boom at the 
front of the barge. When using this 
boom the pipe is supported on a U- 
shaped roller that allows the line to 
take off without injury from the barge 
as it moves away. 

The largest size oil line laid on bot- 
tom is 10-in. diameter and the largest 
gas line is 8-in. diameter. Larger oil 
or gas lines than these will float. In 
laying a 10-in. oil line, usually from a 
flow station to shore, the general prac- 
tice is to begin the line at the shore 
end and work out. The pipe will float 
near the surface as it is being laid but 
floating markers are attached at fre- 
quent intervals to aid in keeping the 
laid portion in sight. After the line is 
completed to the flow station it is 
filled with water to sink it to bottom. 
The connections are then made and 
the water displaced with oil. 


Land Plants for Lake Operations 


All the Lago Petroleum Corporation 
operations on the Lake employ elec- 
tric power, except those conducted 
from portable floating equipment such 
as drilling and pile-driving barges that 
use steam and other barges or boats 
using gasoline engines. This power is 
supplied from a generating plant at 
Punta Gorda with a capacity of 15,000 
kva, (See Fig. 3). The current is trans- 
mitted to all fields by power lines car- 
ried over the lake and supported by 
structural steel erected on concrete- 
pile foundations. 

Service lines take off from the main 
transmission line to supply current for 
pumping wells, flow stations, compres- 
sor stations, and absorption plants. 
Generally these service lines are through 
submarine cable although conditions 
sometimes make it desirable to use over- 
head lines. Transformers are installed 


Avcusr, 1937 











‘d— Lake 
E: Maracaibo 


|; | 








lyyy! 
AAP 
y 2 


| 


' 
" 


4 646° welded 
to 114, String 








L 
—T 


| WY Cosin 
LY Ma CO5/1G 





3 2 250' 


\ 
\\L 


6% Comb. 
Sr iNg. 





Tar Sard 




















—— 
SE EE! Goper. 
LE) Ets! Loguns//as 
li 
4 
lies lower 
! 4 Lagu /las 
ian 
Site 
1 | 
' | 
tee. 


3300’ 4o A800 














at the place where the power is to be 
used and the current stepped down to 
whatever voltage is necessary to service 
the equipment. 


In addition to the offices and ware- 
houses situated at La Salina and La- 
gunillas, several additional plants of an 
industrial nature have to be maintained 
for Lake operations that are not neces- 
sary where wells are drilled on land. 
Among these are the pile-casting plant, 
dry dock for marine equipment, and 
launch and small boat repair docks. At 
the shops at La Salina, boats of consid- 
erable size powered with Diesel or gaso- 
line engines can be built complete al- 
though practically all such equipment 
is purchased in the United States and 
other countries. 

The inventory carried by all com- 
panies is naturally large; tools and 
machinery must be available for use at 
the Lake, for they cannot be delivered 
by manufacturers on short notice. Main 
offices of the three companies operating 
the Maracaibo Lake Fields are in the 
city of Maracaibo, which is on the 
western shore of the Lake about 20 
nautical miles north of La Salina. 


As most of the oil produced by the 
Lago Petroleum Corporation is shipped 
to Aruba for refining, that by the 
Venezuela Oil Concessions to Curacao, 
and that by the Mene Grande Oil Com- 
pany to the terminal at Las Piedras, 
products manufactured by the refin- 
eries at the Lake Fields are chiefly 
for local consumption. Lago has a top- 
ping plant at La Salina with a capacity 
of 5000 bbl. a day and Mene Grande 
operates a smaller one at Cabimas with 
a capacity of 2000 bbl. a day. The 
oil remaining after skimming at these 
two plants is classified as fuel oil and 
is shipped out as such. 


PB BBB BBP PPP PPP 


Fig. 6. Typical casing program for 
wells completed in Lower Lagunillas 
sand at Lagunillas and Tia Juana 
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HUGHES 
Satlor-Wlade 
ROCK BITS 


mean increased drilling 
efficiency and lower 
drilling costs 


GOOD NEWS TRAVELS FAST... 


Certainly this has been true about the perform- 
ance of Hughes OSQ-2 Type Tri-Cone Rock Bits 
in surface digging. 


In field after field, operators, contractors and 
drillers have found this type Hughes Rock Bit 
a time and money saver in making the first 1000- 
2000 feet of hole. 


Especially designed for “top” formation dig- 
ging — with coarse teeth capable of drilling fast 
in soft strata— yet able to penetrate hard layers 
that cause drag bits plenty of trouble — this bit 
cuts off-bottom time as well as bit costs. 


Yes...the word’s going ’round—Use a 
Hughes OSQ-2 Type Tri-Cone Rock Bit for sur- 
face digging. It will pay you to heed the word. 


Write for complete literature on 
Hughes “Tailor-Made” Rock Bits 
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HUGHES TOOL COMPANY 


Main Office and Plant 
HOUSTON, TEXAS, U.S. A. 





Other Fields in the Maracaibo 


Basin 


Many wells have been drilled and several fields 
developed in the area, which extends from the Para- 
guana Peninsula on the east to the Colombian 


ANY wells have been drilled 
M and a number of fields devel- 
oped in that area known as the Mara- 
caibo Basin, which extends from the 


Paraguana Peninsula on the east to the 


YING southeast of the Maracaibo 
Lake fields and approximately ten 
miles inland from its port at San Lo- 
renzo on the Lake, the Mene Grande 
field covers a proved area of almost 
6000 acres. (See Fig. 1 of “Maracaibo 
Lake Fields Remain a Big Factor in 
Venezuela’s Production.” ). Operations 
in this field are carried on by the 
Caribbean Petroleum Company, one of 
the Royal Dutch Shell Group. The oil 
ranges in gravity from 15 to 30 deg. 
A.P.I. and comes from two horizons. 
The upper is in the younger Tertiary 
from which the greater part of the 
production is obtained. 


The correlation of the upper horizon 


The Mene Grande 


border on the west 


Colombian border on the west. In 
about the center of this territory is 
Lake Maracaibo, with its prolific lake 
fields lying along the northeasterly 
shore. Actively producing fields, how- 
ever, lie inland from the lake on both 





is not always clear but in the Eocene 
there is a definitely identified zone. The 
oil here is found in a sandstone called 
the Misoa Trujillo, which takes its 
name from the mountains near-by. As 
indicated in the sketch on this page, 
the structure is a plunging nose with a 
westerly dip of 55 to 60 degrees. In 
the upper horizon the reservoir is 
sealed by asphalt at the outcrops but 
the limits of the productive area have 
not yet been reached on the west flank. 

Although the average depth of wells 
drilled to date is approximately 2400 
ft., completions in the Eocene are 
made at depths of from 2000 ft. to 
5000 ft. The upper producing horizon 


sides, oil for export being piped to 
terminals on the lake for shipment in 
tankers. The general locations of the 
fields are shown on the map entitled 
“Present Producing Fields of Vene- 
zuela.” 


Field 


consists of shales with intercalations 
of sand and stratigraphically it ex- 
tends in thickness up to 1200 feet. In 
wells drilled on the west flank, of 
course, the actual measured penetra- 
tion through this horizon may be con- 
siderably greater. The lower producing 
horizons consist largely of hard sand- 
stone with intercalations of hard shale. 
Six strings of tools now are in op- 
eration. No high pressures are encoun- 
tered and the pressure in the Eocene is 
approximately 1600 lb. per sq. inch. 
The mud used ranges in weight 
from 80 to 85 lb. per cu. ft. and is 
treated with sodium silicate. The sand 
is dropped out and the mud then 


Sketch indicating structural condition of the Mene Grande field 
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Showing how Venezuela oil field work 


men are transported by train 
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brought back to condition again 

central mud plant is emploved 
drilling operations and the mud de 
is here mixed is pumped to the aa 
ing location. The spent mud js > 
carded. When it is necessary to “i 
vent mud losses in the hole. ae 
compounds are used with the ad 
fluid. This has been found a Successfyl 
procedure under conditions encoy 

tered in the Mene Grande field, 
temperature as high as 70 deg. cen, 
(158 deg. fahr.) is sometimes found . 
the Eocene, but no trouble has been ex. 
perienced in cementing, either for this 
or other reasons. 

No specific casing program can he 
established for the entire field as water 
shut-offs are not always known in ad. 
vance of drilling. The water String, 
however, usually is 8%%-in. casing but 
some 1134-in. casing strings are used, 
Some of the wells require two shut. 
offs. Generally, the liner is of 65,.in 
flush-joint pipe and on the steep slope 
to the west frequently is from 800 ft, 
to 1600 ft. in length. The sand js 
very fine and slotted pipe is used op. 
posite the productive zones. 

Wells are all logged electrically but 
mechanical coring also is done becaus 
the steep slope encountered on the 
west flank makes identification of 
strata difficult. 

A number of the old wells are be- 
ing deepened to produce from the lower 


a ee 


Assembling a wide-tread, side-boom 
tractor, used in oil field work 


NN te iti 


sands of the upper producing horizon 
and gun-perforated against blanked-of 
sands. Although the procedure has not 
yet been followed, there is a possibil- 
ity that the method may be given a 
trial of cementing the liner or casing 
through the entire thickness of the 
productive horizon and then perforat- 
ing for production at strata deter- 
mined by electrical logging and coring, 

It is only recently that it has be 
come necessary to put any of the wells 
on the pump. A number of wells are 
on gas-lift and gas for this operation 
is delivered from the compressor plant 
at a pressure of 310 lb. per sq- inch. 
The compressor plant is a deep 00 





ee a eee ated 





A twin location with one well flowing 
from the upper zone and the other 
from the lower zone 
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‘ag type of gasoline extraction and is 
we. ned with 28 compressors, each of 
— capacity. It also —_—— gas 
to the refinery at San Lorenzo throug 
, 4-in. line. Water for plant operation 
and for all field uses is taken from 
water wells in the field. The refinery 
and ports are supplied with water 
partly from the Lake and partly from 


Rio Motatan. 

A dehydration plant for treating 
the oil now is being planned. Crude oil 
produced at Mene Grande is pumped 
through two 8-in. lines and one 6-in. 
line to the refinery and port at San 
Lorenzo. 

The refinery at San Lorenzo has a ca- 
pacity of approximately 15,000 bbl. a 





Production in Colon 


RODUCTION in the District of 

Colon is obtained from three areas 
now developed on a long anticline 
known as the Tarra Anticline. The 
most northern of these is Los Manueles 
and some distance to the south are El 
Cubo and Las Cruces. The latter two 
adjoin but evidently are separated by 
3 saddle. The general location of the 
Tarra Anticline, lying approximately 
65 miles southwest of the south end 
of Lake Maracaibo, can be seen in Fig. 
1 (p. 67) of article entitled ‘Vene- 
zuela—An Increasingly Important Fac- 


tor in World Production,” and the 
relative position of the structures is in- 
dicated in Fig. 2, page 96. 
Exploitation of the Tarra Anticline 
is carried on by the Colon Develop- 
ment Company, Ltd., one of the Royal 
Dutch Shell Group. Production from 
the three developed areas is approxi- 
mately 12,000 bbl. daily, which is 
pumped through an 8-in. line to Solita 
(or Coloncha) on Lake Maracaibo. 
From here it goes by tanker to Curacao. 
Wells on all three structures are 
completed in the Eocene. The geolog- 


day but a new Trumble plant will be 
erected to handle an additional 10,- 
000 or 13,000 barrels. The refined 
products are marketed in Venezuela 
and are shipped to various points in the 
country from San Lorenzo. Propane 
recovered from stabilizing gases is bot- 
tled at the plant and sold in northern 
Venezuela under the name of Shellane. 


District 


ical conditions at Las Cruces, however, 
are unusual as is indicated in the 
sketch, which shows the overthrust 
and underthrust encountered in the 
producing horizon. Production is ob- 
tained from one zone in the overthrust 
and from three in the underthrust. 
Final well depths in the overthrust 
horizons are as shallow as 700 ft. and 
in the lowest sand of the underthrust 
as great as 5000 feet. The present pro- 
duction from Las Cruces is approxi- 
mately 9000 bbl. daily. 
(Continued on Page 94) 


Fig. |. Means of access to the Barco Concession in Colombia from Lake Maracaibo can here be seen, the Catatumbo River 
providing for shipment of materials during the rainy season. Producing areas on the Tarra Anticline in the Colon District of 


Venezuela also are shown 
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This high yield in barrels of mud per ton of AQUAGEL, (when suitable mixing 
water is used), is obtained due to AQUAGEL’S high concentration of gel-forming 
colloidal matter. *# AQUAGEL is so effective, that in conditioning native muds, 
only a small amount is required—about 3 to 10 pounds per barrel depending on 
the weight and quality of the mud being treated. * Muds to which AQUAGEL has 
been added, deposit thinner, more impermeable filter cakes on the walls of the hole 
—thereby letting less water filter into formations. This lessened water loss through 
the walls of the hole reduces the tendency of the formation to cave. AQUAGEL- 
conditioned muds prevent cuttings from settling, reduce wear and abrasion on pumps, 
and greatly facilitate the running of casing. # AQUAGEL is not only the most 
efficient, but the most economical, colloidal material for conditioning drilling mud. 


- ’ OTHER 
BAROID—EXTRA-HEAVY COLLOIDAL DRILLING MUD BAROID PRODUCTS 


STABILITE—An Improved Chem- 
ing, BAROID-prepared drilling muds have excellent suspending ical Mud Thinner. FIBROTEX— 


To control oil, gas and water pressures encountered during drill- 


and wall-building ‘ties. P ble | eighine as hiel For Preventing Or Regaining Lost 
and wall-building properties. Pumpable muds weighing as high Circulation in Drilling Wells. Stocks 
as 145 pounds per cubic foot are obtainable with BAROID. of BAROID Products Carried and 

Service Engineers Available in all 
BAROID muds, when properly used, will not settle even though Active Oil Fields of the U.S. A. In 
Trinidad, B. W. I.—W.S. Robertson 


circulation is suspended for months. Ce., Lad., Port of Spain. 


BAROID SALES DEPARTMENT - 


NATIONAL PIGMENTS & CHEMICAL DIVISION OF . 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES « LOS ANGELES e TULSA « HOUSTON 
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(Continued from Page 91) 


The production from El Cubo is 
between 600 and 700 bbl. daily. The 
combined productive area as now 
proved for El Cubo and Las Cruces is 
approximately 750 acres. 


At Los Manueles no underthrust is 


HE Shell interests also have ex- 

plored the Rio de Oro on the Vene- 
zuelan side of the Venezuela-Colombia 
boundary. In one well drilled to 1653 
ft., 27-deg. A.P.I. oil is reported. An- 
other well from which is obtained ap- 
proximately the same gravity oil was 


yet known and the proved productive 
area covers approximately 250 acres. 
Production from this structure is ap- 
proximately 2000 bbl. daily. 

The combined storage at Casigua 
(situated between the El Cubo and 
Los Manueles structures) and at Col- 
oncha on the Lake is about 500,000 





Rio De Oro 


drilled to 3105 ft. along the river and 
approximately eight miles north. At 
the present time further exploration 
work is being carried on east of the 
river. The general location of these 
wells is indicated on the map (Fig. 1, 
p. 67) entitled, “Present Producing 





barrels. The oil is treated by chem 

dehydration. Although the air jj 

distance between Casigua and Cal 
cha is but little more than 60 = 
the pipe line connecting them js s, 
proximately 90 miles in length, } 
construction was difficult, as jt pe ' 
through swamps and jungle. Sse 


Fields of Venezuela,” although they are 
not on production at the present time, : 


Very much more production will hayg | 


to be developed before a means of | 


transporting the oil over extremely 
dificult country can be justified 


Fields West of Maracaibo City 


S shown in Fig. 1, below, the 
A fields of La Paz and La Con- 
cepcion are connected with Lake Mara- 
caibo by a 6-in. pipe line. Both areas 


are operated by the Caribbean Petrol- 
eum Company, most of the oil being 


exported at the present time coming 
from Concepcion. The oil from this 
field has a gravity of 37 or 38 deg. 
A.P.I. and is produced from depths of 
approximately 1850 feet. The La Paz 
is an old pumping field where the wells 


average less than 1500 ft. in depth and | 


the oil is of a gravity ranging from 2 
to 30 deg. A.P.I. As reported by C.¢ 
McDermond, there are 75 pumping 
wells at La Concepcion and three g | 
La Paz at the present time. 





Fig. |. Location of 
fields west of Mara- 
caibo City 
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INDEPENDENT PETROLEUM ASSOCIATION OF AMERICA MEMBERS PLEASE NOTICE ... The Annual Meeting will be held in Houston, 
Texas, October 14, 15. and 16 during the Oil-World Exposition, October 11 to 16. Please send now for your registration blanks, to: Inde- 
pendent Petroleum Asso on of America, Thompson Building, Tulsa, Oklahoma. Seep ere ‘ 
For Full Details Regarding Exposition Space, Ete. Write: ED. LENZNER, General Manager 
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INCORPORATED 


"WNED AND OPERATED BY THE OFL INDUSTRY 


























No other oil is being produced from 
this area west and north of Maracaibo 
at the present time, although 20 deg. 
A.P.I. oil is reported in wells drilled 
in the Totumo field to a depth of 
slightly more than 2100 feet. A well 


Fields East of Maracaibo City 


YING slightly more than 50 kilo- 
L meters east of the lake at Alta- 
gracia is the El Mene field, approxi- 
mately eight kilometers northeast of 
this is the Media field, and ten kilo- 
meters farther is the Hombre Pintado 
field. (See Fig. 1 of 
“Maracaibo Lake Fields Remain a Big 


article entitled 


Factor in Venezuela’s Production.” ) 
Operation of these fields is by the 
British Controlled Oilfields. The aver- 
age well depth in the El Mene field is 
1020 ft. and the gravity of the oil pro- 
duced ranges from 35 to 43.5 deg. 
A.P.I. In the Media field the average 
depth is 3272 ft. and the gravity of 
the oil is 39 deg. A.P.I. Gravity of the 


oil from the Hombre Pintado eld, 
however, is only 19 to 29 deg. A.P.1. 
and the wells average 2021 ft. in 


depth. Oil taken from the three fields 
is piped to a terminal at Altagracia, 


which lies on the lake across from 
Maracaibo. A 6-in. line runs from Alta- 
gracia to El Mene and a 4-in. line 


parallels this and extends to the Hom- 
bre Pintado field. 

South of the town of Dabajuro are 
the Las Palmas wells, which, at an 
average depth of 2559 ft., produced 
34 deg. A.P.I. oil. These wells are not 
producing at present but a pipe line 
runs from them the 
Pintado field. Numerous wells drilled 


south of Dabajuro had showings of 


to Hombre 


96 


just north of this field and another 
just south were drilled to depths of 
1619 and 3233 ft., respectively, and 
procured the same gravity oil. Ap- 
proximately 40 kilometers north of La 
Paz the Amana well found 31 deg. 


A street in a Venezuelan 
village 





oil and gas but have been abandoned. 

Farther to the northeast a number 
of wells were drilled around Urumaco 
and several, at an average depth of 
3914 ft., struck 38 deg. A.P.I. oil. 
One well, however, was drilled to a 
total depth of 6194 ft. but was aban- 
doned. Another was a gas well and 
also was abandoned. Several other 
wells in the surrounding area were 
drilled to depths ranging from 2000 
ft. to more than 6000 ft., and, al- 
though showings of oil and gas were 
encountered in these wells, they have 
been abandoned. 

At La Vela, east of Coro, several 
wells have been drilled by the Stand- 
ard Oil Company of Venezuela and 
one has been completed as a gas well. 

To the east and somewhat beyond 
the Maracaibo Basin proper is the El 
Mene de Costa field, also known as 
El Mene del Salto. This area is owned 
by Tocuyo Oilfields of Venezuela and 
is a shallow, light oil field with weils 
averaging 950 ft. in depth and yield- 
ing oil of a gravity of 43 deg. A.P.I. 
A 6-in. pipe line connects it with tide- 
water at Chichirviche. 
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Fig. 2, Relative location of producing 
areas on the Tarra Anticline in the 
Colon District 
































titties oe 
OP re 
mo 


— 
A.P.I. oil at 3840 ft. and 12 kil 
meters east of this Vemor No. bea 
drilled to a depth 5364 fr, and rie 
12 deg. A.P.I. oil. In the Netic} 
wells ten kilometers northeast 


pa of 
Paz, oil of a gravity ranging from R . 


to 31 deg. A.P.I. was found at depths 

from 4880 to 5365 feet. Approximate. Opera 
ly 20 kilometers southwest of La Con. som 
cepcion, 11 deg. A.P.I. oil was ob. nt 
tained from the Cacuz well drilled to - 


a depth of 6273 feet. 

In other wells scattered over this 
area, oil and gas showings have been 
encountered at depths ranging from 
less than 1000 ft. to nearly 7000 feet, 
In some of these igneous rock was ep. 
countered and all since have pep 
abandoned. 
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Pump Parts! 





Their patented construction 
ibsorbs all the wear in the materially. 
nbbers, which are economi- 
ally replaced for less than 
iulf the cost of a new piston. 

















4 PERFORMANCE 





sLUSH PUMP EQUIPMENT 


ators th 





“MONEY SAVER” PUMP LINERS 
Through advanced manufacturing tech- 
nique, this liner is absolutely uniform 
in its extreme hardness, and its low firsts MUD PUMP VALVES 


cost and even lower replacement cost ef- 


e world over depend on MacClatchie Pump Parts for the most satisfactory and 
al operation of their Slush Pump. MacClatchie Mud Pump Valves, Pistons, Liners, 
ods Valve Seat Pullers and Pump Liner Pullers are all guaranteed to give absolutely 
Pump KON» 


rvice. Increase your savings and efficiency by standardizing on MacClatchie 





WEAR EVER PUMP fects outstanding saving! Uniform wall Streamlined seats have 
PISTONS thickness is maintained at all times, 40% greater striking sur- 





VALVE SEAT PULLERS 


Made in two types, 
wedge type (illustrated), 
a simple but efficient 
puller at a low price— 
three different sizes to fit 
all types of valve seats. 
The deluxe puller is 
built for extreme service 
of correctly heat-treated 
metal and exerts a pow- 
erful pull on any Cross 
Bar valve seat. 


HOLE CONDITIONING 
TOOLS 


Years of experience in building hole 
conditioning tools have developed 
MacClatchie Wall Scrapers, Under- 
reamers, and Straightreamers to their 
outstanding popularity among oil men 
the world over. In every MacClatchie 
Hole Conditioning Tool you get the 
plus performance of triple cutter ac- 
tion—less wear per blade and an ab- 
solutely cylindrical hole! 


MacClatchie Rotary 


Underreamer 
(Right) 


Known the world over for simplicity 
and fool-proof performance. It is 
especially desirable for export opera- 
tors as the wear on the body is ab- 
sorbed by renewable parts. Its opera- 
tion is extremely simple and positive! 


MacClatchie Wall Scraper 


(Left) 


Three cutters are particularly essential 
on a wall scraper to give greater 
Strength, insure an absolutely true 
hole, and to eliminate vibration and 
tortional strains on drill pipe. 





even on sizes smaller than the master face to completely absorb 
size which reduces shipping weight the continual impact of 


valve on seat. Patented re- 
versible rubbers give dou- 


SPECIAL TAPER RODS ble the wear at no increase 
Made of ball-race steel and heat treated cost. The world’s largest 
to an extreme hardness, these rods fea- selling valve! 
ture a patented locking nut that holds 
the piston absolutely rigid. Made in 
the MacClatchie Taper, the regular 
Universal Taper, or any pump manu- 
facturer’s special taper. 


PUMP LINER PULLERS 
A powerful pull and a 
rigid grip are the out- 
standing features of the 
MacClatchie Liner Puller. 
It is ruggedly built to 
pull the most stubborn 
Liner and is made in a 
complete range of sizes. 
Specify when ordering. 


ROTATING BLOWOUT 
PREVENTER 


(for drilling under any mud or gas 
pressure). Will withstand any pressure 
encountered in present-day drilling. Its 
construction is so rugged and its de- 
sign so simple that it will 
stand up under extremely 
hard usage. Quickly and 

conveniently oper- 

ated from the der- 
rick floor and may 










be rotated 
day after 
day without undue 
wear. Made for all 
sizes of Kellys and 
casing. 











MacCLATCHIE GEAROMATIC 
CAT HEAD 


Geared two to one this 
rugged cathead gives 
twice the pull at half 
the lineshaft speed. It 
has a fool-proof kick 
out device that allows 
one revolution only per 
pull — eliminating all 
danger from fouled 
lines. 


MacCLATCHIE “HYDRO-SEAL” 
PLUG VALVE 


Grease expanded lips 
insure an absolutely 
fluid tight seal, and a 
simple turn on the grease 
screw maintains the seal 
and completely lubri- 
cates the pump. In 
high pressure models 
compressible packing 
aa = is eliminated and ball 
gat " thrust bearings are 
ae 2 used to insure free 







ere ; 
= turning under all 
Prt) Es 
ware + 


ag 


conditions. 


MacCLATCHIE QUICK CHANGE 
CEMENT HEAD 


This Cement Head can be in- 
stalled or removed from the 
casing almost instantly. It has 
the added feature that high 
pressure only expands the 
packer more tightly and grips 
the slip more firmly into the 


casing. 


MCCLATCHIE MANUFACTURING COMPANY 


MPTON, CALIFORNIA ye HOUSTON, TEXAS % EXPORT: GEO. R. WOODS, 17 BATTERY PL., NEW YORK 











Eastern Venezuela... An Areal| 
With Both a Present and a Future 











ONSIDERABLE attention is be- 

ing focused on the oil prospects 

of Eastern Venezuela. Many wildcat 
tests have been drilled in this area dur- 
ing the past few years and a number 
are being drilled at the present time. 
Rumors, which are rather generously 
accepted but which have not been con- 
firmed, are that most encouraging 
prospects have been discovered; in 
fact, that development of one area 
soon may proceed on a big scale, and 
pipe line and refinery construction will 
keep step with an active drilling cam- 
paign. How true this is cannot be 
definitely stated, but the prospects 
seem bright for future important dis- 
coveries. Several shallow gas wells have 
been drilled at various locations and 
geological and geophysical exploration 
are being carried on over most of the 
territory. It must be remembered, 
however, that Eastern Venezuela al- 
ready is an oil-producing area, one 
field in which is exporting more than 
70,000 bbl. of oil at the present time. 
The dense jungle growth, known 
locally as “monte,” makes all geo- 


Numerous wildcat tests are 

being drilled in the area 

and encouraging prospects 
are reported 


logical work in Eastern Venezuela ex- 
tremely difficult and hazardous. Geo- 
physical prospecting, nevertheless, is 
being carried on in all the most 
promising areas; this means of plot- 
ting structures probably will expedite 
the extensive exploration work. The 
seismograph, torsion balance, and mag- 
netometer all are being used, several 
different companies employing one or 
more of these methods in the conduct 
of surveys. 

It is impossible to present an ac- 
curate picture showing the locations 
of wildcat operations. Some wells drill- 
ing last month may be abandoned or 
shut down now; others not even 
located then may be down to consider- 
able depths by this time. Standard Oil 
Company of Venezuela has eight wild- 
cat rigs operated by Venezuelan crews 
with North American drillers, and 


most of these are in constant use, Ty, 

important wells being drilled by thes 
rigs are on the San Juan River east of 

Caripito and another is near Maturig, 
The Gulf interests have drilled some. 
important locations and Considerable 
attention is being paid to one of th 
Gulf wildcats to the west of the tested 

area and lying between Cantaury and 
La Canoa. 

One well, directly north of Paris. 
guan and probably the most Westerly 
of the Eastern Venezuela tests, was 
drilled by the Gulf to a depth of 6297 
ft. and is reported as having a shutig 
production of 10,000 cu. ft. of px 
daily. A report of March 19 byC.¢ 
McDermond of Maracaibo stated liner 
in this well is being pulled preparatory 
to deepening. 

From the Orocual wells of th 
Standard Oil Company of Venezue, 
'ying northwest of Maturin a littk 
fuel oil is taken occasionally. From 
three other wells in this same area a 
total of almost 30,000 bbl. has been 
produced since they were drilled; how. 
ever, this is not commercial produc 
tion. 
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Fig. 1. Showing location of active producing fields in Eastern Venezuela 
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Operations at Caripito 


A’. oil exported from Eastern Ven- 
ezuela at the present time is 
coming from the Quiriquire and Peder- 
nales fields, which are operated by 
Standard Oil Company of Venezuela. 
Production from the former is now 
about 72,000 bbl. daily and from the 
latter about 2000 bbl. daily, The 
operations of both fields and of all 
wildcat work being conducted by the 
company are directed from Caripito. 
The locations of Caripito, of the two 
fields, and of the terminal at Guiria 
are shown in Fig. 1, of article entitled 
“Eastern Venezuela—An Area With 
Both a Present and a Future.” 

Orly oil from the Quiriquire field 
passes through Caripito whence it is 
brought to a tank farm through one 
8-in. and one 10-in. pipe line. At the 
tank farm there are five 80,000-bbl. 
tanks for crude oil storage but one of 
these can be switched from crude to 
bunker fuel oil when necessary. In ad- 
dition, there are two 55,000-bbl. tanks 
for fuel oil alone. Pumping of the fuel 
oil to the tanker loading dock on the 
San Juan River can be done by the 
refinery but most of it is handled by 
the pump station. 

In the pump station there are three 


Main office building, 
Standard Oil Company 

of Venezuela, 
Caripito 


PFE FEPE IIE IIOP 


Fertirery 


Development of Quiriquire 
and Pedernales fields, as 
well as wildcat operations 
in Eastern Venezuela, are 
directed from Caripito 


Diesel-engine-driven pumps, two of 
which are 9'2 by 24, each powered by 
a 185-hp. 141% by 18 Diesel, the other 
a centrifugal pump with a capacity of 
1750 g.p.m. and powered by a 480- 
hp. 15 by 18'% Diesel. Three pipe 
lines transport the oil from the pump 
station to the loading terminal. One 
12-in. and one 10-in. line transport 
crude and one 8-in. line transports fuel 
oil. The 8-in. line is used for piping 
the fuel oil from either the pump sta- 
tion or the refinery. 

The pipe lines and a narrow-gauge 
railway run through an opening cleared 
for about four kilometers straight 
through the jungle from Caripito to 
the loading dock on the San Juan 
River. Gasoline-engine powered loco- 
motives haul trains back and forth 
over this line carrying men and mate- 
rials between the two points. At the 
river the trains run on a trestle built 
on the swampy shore to the dock 





Pipe Line and 
Ratlway to San Juan 
River Jerrunal 










Pump View from camp of 


Standard Oj Com. 
pany of Vene. 
zuela 


Sa 


where steamers are loaded and up. 
loaded. All equipment for operation 
at Quiriquire and nearby wildcats ap 
shipped in through the port and jj 
exports of oil from the Quiriquire felj 
are here loaded on tankers. 

Tankers are loaded with Cargoes up 
to 40,000 to 50,000 bbl.; they canno: 
be loaded to deeper draft because of ; 
bar in the river. They then go to Guiri 
where they are topped from shut 
tankers from the tank farm ther 
Other ships receive part of or all ther 
cargo at Guiria or direct from shuttk 
tankers, for the entire loading of ; 
ship can be all or in part from either 
the tank farm or shuttle tankers. 

The tank farm at Guiria is supplied 
with oil by the shuttle tankers. Ther 
are three of these ships in service tha 
can take 40,000 bbl. each over th 
bar. The San Juan River has a tide a 
Caripito of 14 ft. which is taken int 
consideration in the scheduling of ships 

The water supply for operations 
comes from the Rio Caripe about fiv 
kilometers from Caripito and is handled 
by an individual pump station with 
Diesel-electric drive. Ships are als 
supplied with this water, which & 
pumped to the terminal through: 
4-in. line. 





The company's oper 
tions in Eastern Vene 
zuela are directed 
from here 
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pump station, Carpito, which pumps 
oil received from Quiriquire field to 
the tanker loading terminal on 

the San Juan River 
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Industrial Section 


The ofices of Standard Oil Com- 
pany of Venezuela are at Caripito, 
which together with commissary, club- 
house, and houses for foreign staff and 
ll employees, are on a plateau above 
the valley of the San Juan River. Im- 
mediately below these are the re- 
finery, pump station, tank farm, ware- 
houses, and shop buildings. Between 
the camp and the industrial section, 
the Venezuelan village of Caripito lies 
on the side of the hill. 


The refinery is a 5000-bbl. topping 
plant and is taking from 4000 to 
5000 bbl. of crude per day. Two 
grades of gasoline, a gas oil, and a fuel 
oil are now being manufactured and 
Diesel oil is being blended. Changes 
are about to be made, however, to 
process an overhead Diesel fuel 
taken directly from the tower. Ship- 
ments of gasoline and gas oil are made 
by drum and go mainly to surround- 
ing local markets. Fuel oil is exported 
by tanker but a considerable quantity 
is used for bunker fuel. 


The yields obtained at the Caripito 
refinery runs on 19 deg. A.P.I. oil are: 


Naphtha 3 percent 
Gas oil 9 percent 


Fuel oil and 


refinery losses 88 percent 


Extensive warehouse stocks are car- 
tied at Caripito, tools and machinery 
being immediately available for all op- 
erations to the greatest extent possible. 
A paleontological laboratory is main- 
tained for analysis of samples from the 








Quiriquire and Pedernales fields and 
from all wildcat wells being drilled by 
the company. Two airplanes are sta- 
tioned at the airport near the Quiri- 
quire field and are used for covering the 
company’s activities, which include op- 
eration of the Cumarebo field. Radio 
phones connect the Quiriquire and 
Pedernales fields with the main office 
at Caripito but wireless is used to the 
Cumarebo field. 

The company is training Vene- 
zuelans in all branches of oil opera- 
tions; it provides schools for the 
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The topping plant at Caripito 





children and trade schools for em- 
ployees. Training classes in drafting 
and all kinds of clerical work are also 
conducted to aid in the advancement 
of employees in those phases of the 
petroleum industry. Modern living 
quarters are made available for all em- 
ployees in sanitary tile houses built by 
the company at Caripito and at each 
field. 

A complete and modern hospital is 
manned by a staff of competent doc- 
tors and medical attention is provided 
to maintain health. Pure water for 
drinking and bathing is supplied to all. 
Good, healthful food is provided 
through the commissary and every- 
thing is being done to combat the cli- 
matic conditions encountered in East- 
ern Venezuela where dense jungles 
have been conducive to a prevalence 
of fever and other tropical diseases. 








Tanker coming in for cargo of crude 
oil at San Juan River terminal 




























"THERE were fifty-seven va- 
rieties of Pumping Units on the 
market (including many “make-shift” arrangements 
for lifting oil) the last time the statisticians took 
time out to count them. 


But there is only one LUFKIN unit. Lufkin pio- 
neered geared reduction units for oil well pumping 
and has maintained leadership in this field by al- 
ways furnishing the finest equipment that could be 
produced. 


Modern, precision tools; marvels of mechanical 
science—plus skilled men with years of matured ex- 
perience has produced a product considered the ul- 
timate in pumping equipment by oil men every- 
where. 

Lufkin Units are manufactured in Lufkin, Texas, 
by the Lufkin Foundry & Machine Company .. . 
Branches in principal oil centers. 


[PING ONITS 
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YING southwest of Caripito is the 
Quiriquire field—the largest pro- 
ducing area in Eastern Venezuela at 
the present time. The discovery of oil 
was made in 1925 but active develop- 
ment of the field was not begun until 
1928. This was in the west segment, 
where oil of 14 deg. A.P.I. gravity is 
produced. In 1930, however, a well 
drilled in the east segment on the other 
side of a fault produced oil of 19 deg. 
A.P.I. gravity and more active develop- 
ment followed. 

The structure is monoclinal and 
production is obtained from various 
beds. The oil zones are lenticular and 
composed chiefly of fine and coarse 
sands. These are rather unconsolidated 
and contain cobbles and boulders and 
intercalations of shales and sandy 
shales. The producing horizon varies 
from 100 to 1400 ft. in thickness. 

A north-south fault divides the field 
into two parts, designated as the west 
segment and east segment, as shown 
in Fig, 1. 

In the east segment there are two 
distinct producing zones, separated by 
a shale bed, that are produced in most 
cases from different wells by the use 
of twin locations. The greater amount 
of oil comes from this area. In the 
west section there is only one zone, 
the oil from which is of lower gravity 
than that on the other side of the 
fault. 


Drilling 

Five rigs are running in the Quiri- 
quire field and all wells are drilled by 
crews made up entirely of Venezuelans 
operating under the supervision of an 
American tool pusher. Most of the 
locations have to be cleared from the 
monte” (jungle growth and steam 
shovels are necessary in preparing many 





The Quiriquire Field 


of the well sites. Three 90-hp. steam 
boilers of 150-lb. working pressure are 
used and are set at any convenient po- 
sition away from the rig where, in the 
case of a twin location, they can serve 
both wells. 

Although equipment now being used 
for drilling has given satisfactory serv- 
ice, numerous changes are contem- 
plated. Two 10 by 4% by 10 feed 
pumps are being used but fuel pumps 
will be unitized on skids with a light 
generator. The mud pumps consist of 
one 12 by 6 by 16 and one 14 by 744 
by 18 pump mounted on Athey 
wagons equipped with caterpillar-type 
treads. These are moved up to a loca- 
tion to be drilled, and are very advan- 
tageous for handling twin locations. 
One of the pumps is a standby. The 
drawworks is of the light-duty type 
and the engines are all 10 by 10. 

In drilling, fish-tail bits are used to 
a depth of about 2000 feet. After the 
conglomerate is reached, the cutting is 
somewhat difficult and is hard on any 
type of bit. Drag bits have been used 
to some extent but the present prac- 
tice is to use the roller-type rock bit. 
Down to about 2800 ft., 65-in. drill 
pipe is used after which it is replaced 
by 4'%-in. drill pipe. Table speed is 
maintained at approximately 80 r.p.m. 
under average conditions. 


Only one cellar control gate has 
been found necessary to provide the 
necessary control during drilling. The 
weight of drilling mud used is from 
75 to 95 lb. per cu. ft. and is made 
with native clay, augmented by mud 
from the well. Weight materials are 
seldom added. A compound and caustic 
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A drilling well, Quiriquire field 


A drilling crew in the Quiriquire field. 
The entire crew including driller 
is Venezuelan 





The largest producing area in 
Eastern Venezuela is the Qui- 
riquire field, discovered in 
1925 and actively developed, 
beginning in 1928 


soda are used to thin the mud when 
such conditioning is necessary. The 
viscosity is kept at 45 seconds by 
Marsh viscosimeter. 

In drilling twin-location wells, the 
first well goes through the entire 
productive horizon and all producing 
sands are cored. As shown in Fig. 2, 
casing and a liner are set to produce 
the lower zone in this well. In the 
second well it is not necessary to core, 
the location of the shale break between 
the upper and lower zones and other 
data being known from the cores of 
the first well, which is only 30 ft. 
distant. The second well is not drilled 
beyond the shale but casing and liner 
are set for producing from the upper 
zone. Total depth of upper sand wells 
average 2500 ft.; lower sand wells 
about 3000 feet. 

While the first well is drilling, the 


























derrick for the second well is erected 
and lights and crown block installed. 
After the first well is completed, the 
engine, drawworks, table, and rest of 
the rig are moved over and all con- 
nections changed. The boilers remain 
in the setting used for the first well 
and the pumps, mounted on the Athey 
wagon, are placed where desired. The 
derrick for the first well is then moved 
off. 

The casing program for the twin 
wells is shown in Fig. 2. All wells are 
logged electrically as well as cored in 
the manner already stated. At the 
present time a surface string of 13%- 
in. casing is cemented at 300 ft. from 
bottom to top. It is sometimes difficult 
to get returns at the surface in ce- 
menting this string so, if it is impos- 
sible to cement entirely from the bot- 
tom, the job is finished from the top. 
The 8%%-in. string is cemented in the 
regular way from the shoe with 250 
sacks of cement. This brings the ce- 
ment well above the top of the upper 
zone in the wells producing from 
lower zone. 

Experiments probably will be made 
shortly using a 113/4-in. surface string 
and then drilling to bottom where a 
6°-in. combination string will be run 
with perforations opposite the pro- 
ducing zone and cement behind the 
pipe above the casing point. This 
method, if followed, will eliminate the 
43/,-in. perforated liner, which is now 
hung in the 8%%-in. water string. 


Production and Utilization of Gas 


Of the 200 wells completed to date 
in the Quiriquire field, all but 29 are 
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The electrical dehydration plant at 
Quiriquire with two units now 
in service 


flowing. In completing, the mud is 
readily washed from the face of the 
sand and the well flowed through the 
tubing. All flowing wells are beaned 
and back pressure is held on the sand. 

The aim of the company in pro- 
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Fig. |. Approximate outline of the 

Quiriquire field showing the two seg- 

ments into which the field is divided 
for operating purposes 
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The largest pump station in the Quit 
quire field. Production from 23 “: 
is handled by this station—a y 
of 40,000 bbl. daily. The pum 
steam driven and are situated 
same building as the boilers, sh 
on the right 
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ducing the field is to maintain the 
greatest efficiency possible and obtain 
the highest ultimate yield. The com. 
pany prorates itself, production cop, 
trolling the tanker schedule instead of 
the tanker schedule governing produc. 
tion. The gas/oil ratio at present ayer. 
ages about 208 cu. ft./bbl. and there 
is no free gas, it being conserved to 
the utmost. 

The rate of production is controlled 
by bottom-hole pressure and gas/j 
ratio. The bottom-hole, tubing, and 
casing pressures are watched carefylly 
and when the gas/oil ratio becomes 
excessive the well is pinched in. The 
production is also choked back when 
the differential pressure is high and 
when the closed-in bottom-hole pres- 
sure shows an excessive drop. Bottom. 
hole pressures are taken with a 
Amerada bomb. 

In the west segment where there js 
only one zone the pressure drop ha 
declined 57 Ib. to the present pressure 
of 1193 lb. per sq. inch. In the east 
segment, the pressure in the upper 
zone has dropped only 27 |b. toa 
present pressure of 1038 Ib. per sq, 
inch. The pressure in the lower zone, 
which has been drilled up faster, has 
dropped only 50 Ib. to a present pres- 
sure of 1211 Ib. per sq. inch. All 
pressures are corrected to 2600 ft 
subsea datum. 

The average depth of pumping wells 
in Quiriquire is about 2800 feet. The 
average production from these wells is 
116 bbl. of oil per day, 40 percent of 
which is obtained by agitated flow. On 



























eo nn Ww 


ao: 


a. & 


Duiri. 
wells 
lume 
S are 
1 the 


wn 


1 the 
btain 
com- 
COon- 
ad of 
oduc. 
aver. 
there 
ed to 


rolled 
as/ oil 
, and 
efully 
comes 
. The 
when 
1 and 
pres- 
ttom- 
th an 


here is 
rp has 
ressure 
1e east 
upper 
toa 
er $9, 
Zone, 
er, has 
t pres- 
h. All 
00 ft. 


g wells 
st. The 
wells is 
cent of 


yw. On 












































lly are 
ls on the pump generally 
vel with individual units in the 


Quiriquire field 
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te ndividual pumping units used for 
producing the wells, 15-hp. motors are 
employed at the present time but plans 
are to use 25-hp. in the future. 


SBOP DOPOD OP 


Cut oil is treated by electrical de- 
hydration at a station now equipped 
with two units. These units are rated 
at 1500 bbl. each at 160 deg. fahr. 
but actually 4000 bbl. of oil is passing 
through them. The oil has a gravity 
of 16 deg. A.P.I. and is heated to 170 
deg. fahrenheit. The oil into the plant 
s cut about seven percent and comes 
out 0.9 percent. This percentage could 
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Fig. 2. Drilling and casing pro- 
cedure for twin locations 
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be reduced still further if the opera- 
tion were not so crowded; so another 
unit will be installed. 


Current for the operation is sup- 
plied by a Diesel-electric generator and 
is 220-volt dic. in and 16,500-volt 
out at each transformer. The elec- 
trode setting is 81/2 in. from top to 
center electrode and four in. from 
center to bottom electrode. The upper 
field is 33,000-volt and the lower field 
is 16,500-volt. 


The oil produced from the west seg- 
ment is of 14 deg. gravity A.P.I. and 
from the east segment 19 deg. A.P.I. 
The viscosity of the latter is extremely 
low for that heavy an oil and this 
facilitates separation of the gas and 
oil. Gathering stations are placed at 







































A gasoline engine-driven pump sta- 
tion, Quiriquire field 
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convenient points in the field and usu- 
ally are at an elevation below that of 
the wells flowing into them. 

Flow from the wells is into separa- 
tors elevated above the tanks and at 
each gathering station a manifold sys- 
tem provides flexibility of operation as 
can be seen in an accompanying pho- 
tograph. The largest station takes 
the production from 23 wells and 
handles 40,000 bbl. of oil a day. 

Pump stations at the gathering 
plants deliver oil directly into the main 
lines running from the field to Carip- 
ito. The input pressure is approxi- 
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mately 500 Ib. per sq. in. and the 
discharge at Caripito up to 150 Ib. 
per sq. inch. 

Repressuring operations have been 
carried on in this field since 1932. Gas 


Pedernales 


Development in this field is along the shore of the Island of 
Cotorra — Some wells are being drilled on water locations, 
others are water-and-land operations 


HE wells at Pedernales are close by 

the Gulf of Paria along the most 
northerly branch of Orinoco River— 
one of the many branches that form 
the immense delta of that river. The 
general location is shown in Fig. 1, 
of article entitled ‘Eastern Venezuela 
—An Area with Both a Present and a 
Future,” and the details of well loca- 
tions in Fig. 1, this article. Only four 
of the wells are producing but two 
drilling rigs are in operation. The pres- 
ent daily production is about 2000 bbl. 
of oil of 19 deg. gravity A.P.I. and 
comes from the Cruse formations, 
which form the oil horizon in Trini- 
dad.‘ The depth from which produc- 
tion is obtained at Pedernales is ap- 
proximately 5000 ft., which is some- 
what greater than at Trinidad. 


‘See article ‘‘Trinidad Development Offers In- 
teresting Prospects.’’ 
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from the separators is carried to a 
compressor plant that now has ten 8 
by 51% by 20 engines. The daily ca- 
pacity of the plant is 7,000,000 cu. ft. 
with an intake pressure of 53 lb. and 


The ten units at this COMPressor plant 





As shown in Fig. 1, the course of 
development is along the shore of the 
Island of Cotorra. Some of the wells 
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have a capacity of 7000 M,. CU. feet. 
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a discharge pressure of 1109 lb 
sq. inch. Four more engines will 
added to the plant to make it 14. 
unit station. 

Up to the first of this year, 2,256. 
000 M cu. ft. of gas has been put back 
into the one zone in the west segment 
for repressuring. During the same time 
3,632,000 M cu. ft. of gas has ome 
into the upper zone in the east sep. 
ment of the field, the lower zone ng 
yet having been repressured. It is y. 
lieved that this has maintained pres. 
sures in the field to some extent be. 
sides providing other production 44. 
vantages. 

In the repressuring operations, ty 
wells are used. The input wells can 
changed around when it is found tol 
desirable and in some instances afte 
such wells have been put back on gil 
production they produce very well 
The injection pressure at the intake 
wells, which are selected with care, js 
950 Ib. per sq. inch. 


are being drilled on water locations; 
others are water-and-land operations 
On the mainland, oil of low gravity s 
being produced and used for fuel. 

Wells are completed at an average 
depth of about 5000 ft., 181/2-in. cas 
ing being cemented at 200 ft., 13%- 
in. at 1200 ft., and a 9%g-in. water 
string at the top of the productive 
zone. The liner, however, is only 454- 
inch. Core samples are sent to Caripito 
for laboratory analysis. 

Oil is exported on lake-type tanker 
of 14,000-bbl. capacity from a termi 
nal called La Brea. These ships serve 3 
shuttle tankers and carry the oil 
Guiria where it is transferred to the 
larger boats. There is little storage # 
La Brea at the present time but more 
tanks will be erected there as soon # 
possible. 
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General view of Cumarebo field. Standard Oil Company of Venezuela camp is in left background. The field extends over 
most of the area shown and off to the left. Cumarebo El Pueblo is seen right of center; its cemetery on extreme right. 


Cumarebo..Venezuela’s Lightest Oil Field 


the Caribbean Sea just east of the 
Peninsula of Paraguana, the Cumarebo 
feld covers about 500 acres. It is 
operated by the Standard Oil Company 
of Venezuela and is in wireless com- 
munication with the company’s main 
office at Caripito. The structure is a 
faulted anticline, a main fault dividing 
the productive area into northeast and 
southeast segments. The oil is of high 
gravity and averages more than 50 deg. 
API. for the entire field at the pres- 
ent time. Production is about 7000 
bbl. of oil per day from 40 wells, only 
five of which are on the pump. Two 
drilling rigs are running with crews 
composed entirely of Venezuelans 
operating under the supervision of an 
American tool pusher. 


= about four miles inland from 
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Diagrammatic sketch of the 
Cumarebo field 
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Production is obtained from three 
sands in a zone called the Damsite and 
from seven sands in a lower zone 
known as the Socorro. The No. 4 sand 
in the Socorro is producing about 40 
percent of the oil; the lowest sand in 
the Socorro is a gas sand. 

The northeast segment is badly 
faulted and here are found the shallow 
pay sands in the Damsite zone. Wells 
in the Damsite range in depth from 
550 to 750 feet. The average depth 
of wells in Socorro No. 4 in the south- 
west segment is 1200 feet. The casing 
program for these wells includes 1334- 
in. surface pipe, which is set at depths 
determined by the terrain but never 
greater than 200 feet. The water string 
is 85-in. and in this is run a 6%-in. 
liner. Production is through 2-in. tub- 
ing and some of the wells are on a 
Yy-in. choke. 

Production is controlled by bottom- 
hole pressure and gas/oil ratio. The 
gas/oil ratio averages about 540 cu. 
ft./bbl. and when it gets high in any 
well, that well is choked back. Bottom- 
hole, tubing, and casing pressures are 
all watched carefully and production 
regulated according to the data ob- 
tained. Every effort is being made to 
produce the field with maximum effici- 
ency and to obtain the greatest ulti- 
mate yield from all sands. 

Very high pressures for the shallow 
depths drilled are encountered in the 
field. The original pressure in the So- 
corro No. 4 sand is estimated to have 
been 625 Ib. per sq. in. at 800-ft. 
datum. This pressure is now only 50 
lb. lower, probably the result of re- 


turning gas to the sand to maintain 
pressure. 

Gas for repressuring the No. 4 So- 
corro sand is piped to an input well 
on the top of the structure from a 
compressor plant. More gas is put into 
the sand than is taken out, 1700 M 
cu. ft. per day of gas goes in and only 
700 M cu. ft. is taken out. This excess 
of gas is produced with the oil from 
other sands. 

The Cumarebo field is about four 
kilometers south of the sea coast and 
lies at a considerable elevation above 
the sea, there being a general slope up- 
ward to the south from the shore line. 
Taking advantage of the topography, 
a pipe line was laid from a central 
gathering station at the field to a 
terminal on the Caribbean sea a short 
distance east of Puerto Cumarebo. Oil 
from the field gravitates from the 
gathering station to the terminal called 
Tucupido, and from there is loaded in 
deep-sea tankers, which receive the oil 
through a submarine pipe line that 
extends more than a kilometer from 
shore. 

A main gathering line extends the 
length of the field and conveys the oil 
from the producing wells to the cen- 
tral gathering station. As the oil grav- 
itates, pumping is not necessary to 
deliver it to the gathering station. A 
battery of ten 1000-bbl. tanks at the 
central gathering station takes care of 
field storage. All oil passes through 


separators for the removal of gas. 
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Compressor station at Cumarebo 
























BAASH-ROSS 


SAFE, MODER 
OIL TOOLS 


8 The Packing Casing Bowl effects a 
permanent connection between new cas- 
ing and the casing remaining in the 
well after a defective section has been 
removed. 
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9-9SA The External Drill Pipe Cutter 
is run on washover pipe. The cut is 
quickly made by rotating the fishing 
string, and the cut-off pipe is retained 
in the washover pipe by the overshot 
springs while being withdrawn from the 
hole. Interchangeable slip assembly 
(shown in 9A) adapts this cutter for cut- 
ting external flush joint drill pipe. 


10 This non-sparking oil saver closes 
the well and allows all of the fluid to 
be expelled through the flow lines while 
the well is being swabbed or bailed. 
Automatically opens, closes and seals. 


ll Packing type Adapter is attached to 
the top of the liner and permanently seals 
between the liner and casing. Easy to set 
and release. 


12 The Baash-Ross Liner Setter and 
Adapter insure safety in running and re- 
moving liners of any length. (See Numbers 
11 and 13 also.) 





13 This packing-type Liner Hanger ef- 

fects a permanent seal between the casing 
and the liner and supports the longest liner 
with safety. Releases easily when liner is 
to be pulled: can be used over and over 
again. 
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14 Open End Tubing Spider is installed 
without disconnecting flow lines. Slips are 
attached to self-locking tong and operated 


-. pe set Kellys are as a unit. 
a pl, and seh 
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17 The full length rollers of the Roller 
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Kelly Bushing insure even, controlled feed 
of kelly through rotary without binding 
when coring, drilling and fishing. Maxi- 
mum driving surface with minimum friction. 
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. wHEREVER YOUR WELL MAY BE- 


2 The force of the blow delivered by this 
Improved Kammerdiner Rotary Jar is governed 
by the torque created in the fishing string. 
Automatically tripped by a straight pull; auto- 
matically re-set by lowering the drill pipe. 


3 This Internal Casing Cutter is known and 
used in all of the oil fields in the world. Made 
in all sizes to cut casing, tubing or internal 
flush joint drill pipe. 





ide), 


l 


4 The extra long, flat-backed slips of the 
This Baash-Ross nagar peter cage Rotary Releasing Spear are solidly backed up 
a seo et pin ond to by the three-step surface of the body. Slips 
control pressure and blowouts. It are uniformly set and positively released by 


should be on every drilling well. sslatien of the Gitte ettae, Citas tenn, 
Always in working condition. 





continuous jarring without damage. 





5 The Autolock Safety Joint permits rotation 
in either direction required for the operation of 
fishing tools. Spring loaded safety collar pre- 
vents lower half from rotating off when going 
in or coming out of hole. Easily released if 
tools become stuck in the hole. 
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6-6 A The Long Knife Perforator is positive 
in action and penetrates two strings of casing 
with cement between them. Punches any de- 
sired number of holes. Made for Rotary and 
Cable Tools. 








7 The Star-Wheel Perforator punches evenly 
spaced holes through one string of casing. 
Made for both Rotary and Cable Tools. Unsur- 
passed for fast operation. 
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REFER TO THE BAASH-ROSS SECTION IN YOUR 1937 
COMPOSITE CATALOG ... PAGE 151 TO PAGE 186 
-.. OR WRITE FOR THE BAASH-ROSS CATALOG... 
WHICH WILL BE SENT PROMPTLY ON REQUEST 


BAAS H-ROSS 


General Offices: 5512 BOYLE AVENUE, LOS ANGELES 


OKLAHOMA CITY HOUSTON Branches in Borger and Export Office: 30 Rockefeller Plaza, 
1559 S. E. 29th St. 5300 Clinton Drive Pampa, Texas New York, N. Y., U.S.A. 
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General view of the Lago Oil and Transport Company's refinery at Aruba 
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The Refineries at Aruba and Curacag 


LTHOUGH the discovery of new 
oil-producing areas of any con- 
siderable extent in Venezuela will be 
accompanied by the erection of refin- 
ing facilities on the Venezuelan main- 
land, most of the oil produced by this 
country is now being exported in its 
crude state. That produced by the Gulf 
interests is shipped to the company’s 
terminal at Las Piedros on the penin- 
sula of Paraguana and from there is 
transported to other points of refining. 
The bulk of the oil produced by the 
Standard companies and by the Shell 
subsidiaries goes to the islands of Aruba 
and Curacao where refineries have been 
erected. 

Venezuela’s own demands for motor 
fuel and other refined products are 
met by plants situated at or near the 
various oil fields. A number of these 
plants provide only for skimming and 
many merely supply naphtha and cuts 
of gas oil. Natural gasoline is made in 
quantities greater than the demand for 
blending and more fuel oil than can 
be used is produced; therefore, in addi- 
tion to shipping crude oil to the island 
refineries from Venezuela, appreciable 
quantities of crude gasoline and kero- 
sene, gas oil, and fuel oil also are sent 
there. 


There are three refineries on the two 
islands of Aruba and Curacao. These 
islands are a part of the Netherlands 
West Indies and lie just off the main- 
land of Venezuela, as shown on the 
accompanying map. On Curacao is the 
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On the two islands, which 
lie just off the mainland of 
Venezuela, are situated 
three refineries, belonging 
to Standard Oil Company 
and Shell interests 


large refinery of the Curacaosche Pe- 
troleum Industrie Maatschappij, a Shell 
plant to which most of the oil from 
Shell operations in Venezuela is sent. 
Another Shell refinery, that of Arend 
Petroleum Maatschappij, is situated on 
the northern end of the island of 
Aruba. On Aruba also is the large re- 
finery of the Lago Oil and Transport 
Company, a Standard of New Jersey 
subsidiary, which takes the bulk of oil 
produced by the Standard companies 
in Venezuela. The amount of raw ma- 
terial imported into these two islands 
during the last two years is shown in 
Table I, which, however, does not in- 
clude 707,000 bbl. of crude from 
Colombia received in 1935. 

Products refined on the islands are 
exported to countries throughout the 
world. The volume of the various 
products is indicated by Table 2 and 
it will be noted that the quantity of 
fuel oil is large. Gasoline is an im- 
portant product and the destinations 
of gasoline and fuel oil in Table 3 
show the vast territory served by the 
Aruba and Curacao refineries. 


The refinery on the island of C 
cao is at Emmastad near the world 
renowned port of Willemstad and 
the first to be placed in operation 
It has been enlarged several times and 
modernized, having some of the late 
equipment, including additional cra 
ing and naphtha reforming units with} 
capacities of nearly 9000 bbl. per diy 
each. The latest reports place the total 
refining capacity of the plant at mom 
than 170,000 bbl. daily. 


The Lago Refinery at Aruba 


The Aruba refinery of the Lago 0 
and Transport Company has a normé 
operating capacity of approximate 
225,000 bbl. daily, but, due to its fles 
ibility, a daily throughput in excess of 
228,000 bbl. has been obtained for a 
7-day period. The plant is a complete 
refinery, its principal products at the 
present time consisting of motor naphe) 
tha, kerosene, gas oil, lubricating dit 
tillates, Diesel oil, bunker fuel oil, am 
reduced crudes for special purpos 
Most of these products are produce 
in several different grades to mee 
varying market requirements. 

Over tanker lanes to Aruba, ind 
cated on the accompanying map, @ 
Lago refinery procures the bulk of its 
oil from the Lake Maracaibo fields of 
the Lago Petroleum Corporation ang 
from the Standard Oil Company 
Venezuela properties in Eastern Ved 
ezuela and at Cumarebo. Oil is tratt 
ported from the Lake fields by 2 
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Engineering data on request. 


OIL FIELD 


FOR 


OIL FIELD 


In oil field service Twin Disc 
Clutches have met with the same 
success and wide application as 
the Diesel engine itself. And for 
the same reasons. Twin Dise 
Clutches have proved their econ- 


omy, flexibility and dependability. 


At high or low speeds... inter- 
mittent or continuous operation 
.-. Twin Dise Clutches or Power 
Take-Off Units transmit the en- 
gine’s full horsepower, insuring 
quick, smooth response to de- 
mands of acceleration or sudden 


increased load. 


Twin Disc engineers’ fifteen 
years of experience in the oil fields 
and intimate knowledge of the 
industry’s requirements are at 
your disposal. It costs you noth- 


ing to consult them. 


TWIN DISC CLUTCH COMPANY 


1329 RACINE ST. RACINE, WISCONSIN 


SALES AND SERVICE OFFICE 


310 EAST 4th ST. TULSA, OKLAHOMA 




















































TABLE | 


Imports of Petroleum into Netherlands 
West Indies. (In bbl. of 42 U.S. gal.) 








1935 1936 
Crude oil .. 120,695,000 125,009,000 
Crude gasoline 1,180,000 173,000 
Crude kerosene 1,070,000 
Gas oil 893,000 1,034,000 
Fuel oil 4,847,000 4,458,000 
Totals 127,615,000 131,744,000 








shallow-draft tankers. From the Quiri- 





fire-fighting apparatus are operated 
solely by electricity. Current is sup- 
plied by a steam-turbine electric gen- 
erating plant, which has a capacity of 
approximately 27,500 kva. and handles 
daily peak loads that run as high as 
24,000 kva. An additional 10,000 kva. 
generating capacity, however, now is 
being installed to take care of future 
demands that may be put upon the 
plant by increased loads. 
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constructed at a distant source of os 
ply, the water for any Purpose hag 
be imported by boat or distilled on of 
island. For this reason all deioks 
water is imported from the ~: 
States and about 2000 bbl. 
brought in for that purpose qj 

Water used for process requieastll 
boiler feed, and other Operating sal 
however, is distilled from seq — 
Two evaporation plants having oan 








United 
daily 







































quire and Pedernales fields usually the There is practically no fresh water capacity of 11,000 bbl. daily therefy 
oil is loaded on tankers at Guiria, either to be found on Aruba and this condi- have been installed and produce th 
from the tank farm there or from tion naturally was a governing factor Necessary fresh water for plant anj 
shuttle tankers that bring the Quiri- in the design of the plant. Unlike other operations. 
quire oil from the Caripito terminal mainland operations where, although The problem of food also is one th, 
on the San Juan River and the Peder- nearby fresh water is scarce, it can be requires CONtinuoOuS attention, Th 
nales oil from La Brea terminal on the de available by piping from l island is rather spar f s 
Gulf of Paria. Most of th fined iii iia — d wind-bl : 4 vod 
ia. oO e refine and wind-blown and prod 
products from the plant are shipped little food. What Soodeculie dail 
directly to markets outside the United TABLE 2 be produced are unsuitable for the | 
States to destinations throughout the Exports from Netherlands West Indies eign employees and their families, ki 
world. (In bbl. of 42 U.S. gal.) result, all food for the foreign sl 
Of outstanding interest is the exten- 1935 1936 and substantially all food required § 
sive application of electricity in the — = sn petane 30,455,000 native employees and their fami 
Aruba refinery. This refinery is com- pe tomeer renee eee has to be imported. Most of this comg 
pletely electrified, and probably is the Gas oil | 7,084,000 8,323,000 from the United States and is shipped 
most completely electrified oil refinery egy aissass 4 an danaas on special tankers equipped with rp. 
in the world. All machinery, pumps, anatase ——____ frigerating facilities. 
d h : , i Totals 119,566,000 137,563,000 ° , ’ 
and other equipment except standby (Continued on Page 116) 
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BYRON JACKSON 
SINGLE STAGE 
DOUBLE SUCTION PUMPS 


Modern features include: Center sup- 
prt under nozzles eliminates pipe 
strains with resultant misalignment at 
high temperatures— Case and cover 
sedled by two circular gaskets in re- 
cessed seats, only one of which is 
broken to dismantle pump — Nozzles 
cast integral with case for disassembly 
without disturbing piping — Vertical 
nozzle arrangement simplifies piping 
ad eliminates vapor binding in the 
suction — Two stuffing boxes at suction 
pressure — Negligible bearing loads — 
Field of application, 800 to 3,000 G.P.M. 
at temperatures up to 800 degrees F., 
against heads of 250 to 800 feet. 

Asingle suction type, designed to over- 
come previous objections to single suc- 
tion construction, will deliver from 15 to 
{00 GP.M., at temperatures up to 800 


degrees F., against heads from 75 to 
{00 feet, 


VC 2-STAGE HOT OIL 
PUMPS 


The vertically-split case, with circular 
gasket, is one of numerous safety fea- 
tures of BYRON JACKSON VC PUMPS 
that appeal to modern refinery opera- 
tors. They are furnished in different 
sizes to handle from 20 to 4,000 G.P.M. 
of oil, at temperatures from 300 to 850 
degrees F., on differential pressures 
up to 350 pounds per square inch. 


O. L. MULTIPLEX PUMPS 


Although designated as “O.L.” (Oil 
Line Pumps), the Byron Jackson MUL- 
TIPLEX has many applications other 
than for pipe line service. They are 
well suited to cold and warm oil 
charging service. Increased efficiency 
is due to the long external cross-overs 
which provide good hydraulic lines 
between stages. These pumps, of ex- 
tremely rugged construction, are 
made in a wide range of sizes and 
stage combinations to meet every re- 
quirement. 


Your request for specifications will 


receive prompt and careful attention. 


Since 1872 


BYRON JACKSON CO. 


New York — LOS ANGELES — Fort Worth 
Berkeley — Bethlehem 


BYRON JACKSON 


PUMPS 


DOUBLE CASE HOT OIL 
CHARGING PUMPS 


The horizontally-split inner case permits as- 
sembly of complete rotating element IN THE 
SHOP, as a separate unit. Other features 
include: Both stuffing boxes under low pres- 
sure—Minimum number of parts—No diffus- 
ion Vanes—Capacities range from 2,500 to 
40,000 barrels daily at pressures up to 2,100 
pounds per square inch. 

















































(Continued from Page 113) 

At the time operations were begun 
no housing facilities, sanitary pro- 
visions, schools, hospitals, or other re- 
quirements attendant upon the con- 
struction and operations of a refinery, 
were available. These naturally have 
been provided by the company for 
imported North American and Euro- 
pean employees and their families and 
to an increasing extent for native em- 
ployees. 

Originally there were no skilled or 
semi-skilled employees to be found in 
Aruba or the islands in the Caribbean 
area and such labor as was available 
could be utilized only to perform the 
most simple tasks. An intensive train- 
ing program has produced a large num- 
ber of skilled native employees, many 
of whom do as good work and at about 
as high a production level as would be 
expected from skilled mechanics any 
place in North America or Europe. 

The total number of employees at 
the Lago Oil and Transport Company’s 
refinery on the island of Aruba is ap- 
proximately 2900. Of these, 600 have 
been brought in from North America 
and Europe and hold mainly supervis- 
ory and technical positions. The other 
2300 men mostly are from the Nether- 
lands West Indies and a few from the 
adjacent Caribbean area. 











Exports of Gasoline and Fuel Oil from Netherlands West Indies 
(In bbl. of 42 U.S. gal.) 


TABLE 3 


Gasoline 

Destination 1935 1936 
Belgium 426,000 1,423,000 
Denmark 68,000 
Finland 138,000 506,000 
France 216,000 123,000 
Germany 205,000 762,000 
Irish Free State 62,000 443,000 
Italy 448,000 201,000 
Netherlands 3,368,000 4,140,000 
Norway 272,000 468,000 
Portugal 210,000 474,000 
Sweden 715,000 1,571,000 
United Kingdom 18,611,000 18,270,000 
Canal Zone 13,000 
Dominican Republic 16,000 18,000 
Haiti 5,000 8,000 
United States 108,000 359,000 
Argentina 236,000 35,000 
Brazil 683,000 964,000 
Union of South Africa 70,000 141,000 
Egypt 170,000 
French West Africa 101,000 330,000 
Gibraltar 
Malta 
Honduras 
Panama 
British West Indies 
Cuba 
Virgin Islands 
Puerto Rico 
Ecuador 
Uruguay 
Palestine 
Turkey (Asiatic) 
Algeria and Tunisia 
Other French Africa 
Portg. Africa and Islands 
Canary Islands 
Spanish Africa 
Antartica 
Whale Grounds 
Ship Bunker 
The Lizard for orders = 
South Georgia 
Others 843,000 219,000 


1 


————__ 


Fuel Oi] 


1935 


77,000 


681,000 
3,507,000 


1,976,000 
1,148,000 
99,000 
1,424,000 
49,000 
8,598,000 
2,028,000 
83,000 


7,771,000 
6,042,000 
1,988,000 

656,000 
1,695,000 


687,000 
97,000 
633,000 
132,000 
452,000 
2,399,000 
315,000 
995,000 
44,000 
945,000 
45,000 
43,000 
1,545,000 
350,000 
116,000 
533,000 
563,000 
1,505,000 
261,000 
5,765,000 
225,000 
184,000 
2,501,000 


1936 


151,009 


957,009 
4,653,009 


1,435,009 
1 387,009 
303,000 
1,238,009 
21,000 
8,420,009 
360,009 
89,000 


17,914,009 
6,235,000 
8,332,009 
1,566,009 
2,064,009 


1,511,009 
203,000 
532,000 
1,792,009 
796,000 
2,587,000 
77,000 
1,210,000 
47,000 

1,644,009 


1,000 
330,000 
760,000 
361,000 
205,000 

1,788,000 


7,009,000 


3,771,000 

















: pe deck type cool- 


ing tower with lowest 


tertile Me tliaterr# hile hut ye 
imum obtainable air flow. 


Write for full details. 


THE MARLEY CO. 
Kansas City, Missouri 
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51,009 


57,000 
53,000 


35,000 
87,000 
03,000 
38,000 
21,000 
20,000 
60,000 
89,000 


}14,009 
35,000 
332, 009 
166,000 
164,000 


511,009 
203,000 
32,000 
192,009 
196,000 
587,000 
177,000 
210,000 

47,000 
644,009 


1,000 
330,000 
760,000 
361,000 
205,000 
788,000 
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Venezuela Inaugurates Geological 


Congress 


Purpose is to disseminate geological data and thus 
aid the further discovery and development of petro- 
leum and other natural resources in Venezuela 


EALIZING the need for the dis- 
semination of geological data to 
sid the further discovery and devel- 
opment of petroleum and other natural 
resources in Venezuela, annual meet- 
ings have been arranged for that pur- 
se by the Ministerio de Fomento and 
will be held at various interesting lo- 
calities in the country during the com- 
ing years. 

The First Venezuelan Geological 
Congress was organized by the Servicio 
Técnico de Mineria y Geologia, a de- 
partment of the Ministerio de Fomento, 
and was held under the auspices of that 
Ministry at Caracas from February 15 
to 22 of this year. 

The inaugural session was honored 
by the presence of the President of the 
Republic, General E. Lopez Contreras, 
who.addressed the members of the Con- 
gress, emphasizing the importance of 
the meeting for the advancement of 
the knowledge of Venezuelan geology, 
and by the Minister of Fomento, Dr. 
Néstor Luis Pérez, Honorary President 
of the Congress, who gave the official 
welcome. 


Dr. Guillermo Zuloaga, geologist of 
the Servicio, was appointed general 
secretary for the Congress and during 
the first session Pedro I. Aguerrevere, 
geologist for the Ministry of Public 
Works, was elected chairman. 

The meetings were attended by 41 
geologists and petroleum and mining 
engineers engaged in various geological 
and mining operations in the country. 
The Government Geological Survey 
and all the oil companies working in 
Venezuela were represented by mem- 
bets of their geological staffs, and the 
Island of Trinidad also sent a dis- 
tinguished delegation. During their 
stay in Caracas, all the geologists at- 
tending the Congress were official 
guests of the Government. 

The general subject of the Congress 
Was the stratigraphy of Venezuela in 
its broadest sense, and in all 15 papers 
were read, covering Venezuelan stratig- 
taphy from the Paleozoic to the Re- 
cent. In spite of the short time avail- 
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able for the preparation of papers, 
many of them covered their subject in 
considerable detail and very valuable 
discussions arose after their presenta- 
tion. 


The titles of the papers were the fol- 
lowing: 

“Notas Geoldgicas Relativas a la 
Parte Central de la Cordillera de la 
Costa,” by S. Aguerrevere and Dr. G. 
Zuloaga. 

“Contribucion a la Geologia del Sur- 
Oeste de los Andes de Venezuela,” by 
Victor Oppenhein. 

“Some Observations on Cretaceous 
and Pre-Cretaceous Beds in Western 
and Central Venezuela,” by Dr. L. 
Kehrer. 


“Synopsis of Formation of Western 
Part of Maracaibo Lake Basin,” by H. 
Hedberg and L. C. Saas. 


“Eocene of Bolivar Coastal Fields 
and Paleontology of Bolivar Coastal 
Fields,” by N. W. Haas and R. G. 
Hubman. 


“Saratigraphy of Mene Grande 
Area,” by G. E. Tash. 

“Geology of Some Area in the Vicin- 
ity of Mene de Buchivacoa,” by G. N. 
Halse. 

“Notas sobre la formacién Punta 
Gavilan en la Region Oriental del Es- 
tado Falcon,” by H. N. Suter. 


“Geologia General y Estratigrafia 
de la Region de Cumarebo, Estado Fal- 
con,” by Dr. C. Gonzalez de Juana. 

“Comparison of Maracaibo and Ma- 
turin Sedimentary Basins,” by Dr. C. 
Wiedenmayer. 


“Stratigraphy of the Rio Querecual 
Section of North Eastern Anzoategui,” 
by Hollis D. Hedberg. 

“Geological Section in the Barinas 
Area,” by A. N. Mackenzie. 

“Los Grandes Mamiferos Fosiles de 
la Region de Barquisimeto,” by H. 
Nectario Maria. 

“Las Rocas Quaternarias de la Re- 


gion del Proyectado Dique de Maca- 
rao,” by Dr. W. Grenouillet. 


At the end of the regular meetings 
a field trip was made under the guid- 
ance of Dr. L. Kehrer, geologist for the 
Shell companies in Venezuela, to the 
very interesting section from San Juan 
de los Morros to Ortiz in the State of 
Guarico. By virtue of Dr. Kehrer’s 
broad experience in Venezuela and his 
excellent qualifications as a field man 
the delicate complications in structure 
and correlation were very ably °pre- 
sented and the trip thoroughly en- 
joyed by all delegates. 


S. E. Aguerrevere and Dr. Guillermo 
Zuloaga pointed out in the field their 
conclusions regarding the origin of the 
metamorphic rocks of the Cordillera 
de la Costa and explained some views 
on its physiographic developments. 

As a final sight-seeing trip, on Sun- 
day, February 21st, all delegates were 
taken along the shores of Lake Valencia 
and on to Rancho Grande (1200 me- 
ters elevation), a hotel on the Cordil- 
lera de la Costa, where one enjoys a 
fine view of Lake Valencia and vicin- 
ity. The same day the party returned 
to Caracas. 


On Monday the 22nd, the closing 
session was held in Caracas and plans 
for future meetings were discussed. It 
was decided to have the second Con- 
gress during the early part of 1938. 
San Cristdbal, capital of the State of 
Tachira, was selected because of the in- 
teresting geological sections in the vi- 
cinity. 

At the end of the closing session G. 
W. Halse, chief geologist of the British 
Controlled Oilfield, Ltd., spoke in the 
name of all the delegates, thanking the 
Government for the fine opportunity 
that the Congress afforded to discuss 
Venezuelan geology and for the cour- 
tesies extended to them while guests of 
the Government. 


All contributions to the Congress 
shall be published both in Spanish and 
in English in the Boletin de Geologia y 
Mineria, official publication of the Ser- 
vicio Técnico de Mineria y Geologia. 
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The patented “locking-arm” 

gives all BJ Rod Hooks an 

extra measure of safety. Made 

in 3 types, or sizes, including a 

“spring type” for the longest 
strings of rods. 











BJ] Surestop Tubing Catchers protect your tubing 
when running-in or coming-out, and while sus- 
pended in the well. The BJ Anchoring Method stops 
collar wear due to “tubing breathing” and pro- 
vides more efficient operation of the pump. 
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The Full Circle Rod Elevator fits 
only one rod size, and in service 
wears to a taper which suspends 
the rod in a true vertical and bal- 
anced position. It is fast in opera- 
tion, and a standard for safety. 


This light-weight, Open End Tubing Tong is { 
easy to handle, and amply strong for ordi- \WAW ss Here is a handy combi. 


nary work. natien! See how stops 
on the elevator hold the 
bail upright for an easy 
pick-up with the open 
“locking arm” of the BJ 
Rod Hook. Both are ex 
atures. 





The BJ Snapon Tong encircles the tubing and 

locks in place. A back-up lever makes it possi- 

ble to correct cross-threads without removing 
tong from tubing. 
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RODUC 


The Armco-International Corp., S. B. Schnitter, 


222 Corrientes, No. 4 Mary St., Port of Spain 
Buenos Aires, Argentina Trinidad, B.W.1. 





with the 


» SMALL VALVE 
‘\ that’s 
right in the Groove 


A ~ Chapman’s List 960 


“Play Ball!” . . . with a small valve that will play ball 
with you. A small valve that’s a dependable performer 
every time it comes to bat... that “swings in the 


groove” and won’t foul out when the pressure is put on. 


Chapman List 960 is good for at least 5 years in your 
league, at any position in your field or refinery lineup. 
It’s guaranteed for all pressures up to 800 Ib. at 750 F. 

. and for cold working pressures of 2500 Ib. up to 
the 1” size, with larger sizes up to 1500 lb. List 960 is 
made of forged steel, with renewable stainless steel 
parts and an outside screw rising stem. Valve has quick- 


opening threads . . . may be repacked under full pres- 


sure when open. 


Eight sizes are available, from 1/4,” to 2”, at Chap- 
man’s plant and warehouses. And for extreme condi- 
tions, List 960 can be furnished in special alloys. Ask 


the nearest Chapman office for prices and delivery dates. 


J HAPMAN WALVE 


' OFFICES: Atlanta, Boston, Chicago, Cleveland, MANUFACTURING COMPANY 
%, t, Houston, Los Angeles, New York, Philadelphia, 
INDIAN ORCHARD, MASSACHUSETTS 


is, Salt Lake City, San Francisco, Syracuse, Tulsa. 











































natural obstacles to petroleum 
development than any other of the 
northern oil-producing countries of 
South America. In the first place, the 
present oil supply comes from a loca- 
tion distant from any sea port and is 
difficult of access. To export the crude 
produced, a pipe line 537 kilometers 
long had to be constructed along a 
river valley that is covered with lakes 
and tributary streams, and is bordered 
by jungle growth along the greater 
portion of its route. Equipment for 
drilling, production, and refining oper- 
ations has to be transported up this 
river on paddle-wheel steamboats. In 
the rainy season the river is full; but 
during the dry season boats frequently 
get hung up on shifting sand bars. The 
climate in the field is hot and humid all 
the time and camps and operations are 
surrounded by the ever-encroaching 
jungle. 


See a probably offers more 


In addition to the producing areas 
around El Centro, considerable devel- 
opment work is being done in the Barco 
Concession lying along the Venezuelan 
border. (See Fig. 1). Here are several 
probable structures. Only the one 
known as the Petrolea field, however, 
has been drilled with any definite re- 
sults and the ten producing wells com- 







Fig. i. The northern portion of Co- 
lombia where present oil production 
is obtained, showing general loca- 
tions of producing fields, refinery, 
and pipe line to tidewater 
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Aerial view of the Rio 
Here can be seen the iti 

under which the Andian estan 
to be laid. Maintenance along . 
river for almost its entire len i 
naturally is difficult. (Photo me 
duced through courtesy Scadtg ; 
way System) = 


Magdalena, 





PPPPP ODORS, 


Possibly no other country 
of northern South Amer. 
ica offers as many naturg] 
obstacles to petroleum 
development as does 
Colombia 


Petroleum Development in Colombia... 
Great Variety Difficulties Being Overcome 


de Oro structure but only one small 
producer has ever been reported. Wells 
drilled in this area have gone below 


pleted in that area now are shut in. In 
the northern part of the concession 
some wells have been drilled on the Rio 
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6000 ft., but those completed in Pe- 
trolea are all less than 2000 ft. in 
depth. 

Transportation of equipment to the 
Barco operations is in itself a problem 
and is being done by water up the 
rivers from Lake Maracaibo. Access to 
the concession is either by this route 
or over the mountains from the Mag- 
dalena River Valley via highway, train, 
canoe, and mule. The unfriendly In- 
dian tribe of Motilones adds to the 
hazard of operations and only recently 
an attack resulted in the death of a 
driller by infection from a flesh wound 
inflicted by an arrow. The problem of 
piping the oil, when developed in suf- 
ficient quantity, is probably the most 
serious, as a line must be laid on Co- 
lombian territory to a Colombian port. 
This means crossing a mountain range 
and building the line and pump station 
in dense jungle. 

Geological exploration of any kind 
is most difficult in Colombia. Oil seep- 
age has been the means of discovering 
the present production around E] Cen- 
tro and the shut-in production at Pe- 


The manifold system at the El Centro 
pump station of the Andian pipe line 
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Close-up view of a drillin 


La Cira field 9 well in the 


trolea, but geophysical Parties now 
at work in several different a at 
the country. A number of mien S 
already have been mapped and ex ne 
tion work undoubtedly will heal 
more extensive scale than in the Na 
A few wildcat wells now are Ni 
drilled, several companies being nt 
ested not only in those wells byt r 
in structures that show Possibilities y 
Among the wildcat tests bein 
drilled is one by the Socony-Vacuye 
Oil Company approximately 60 kilom 
eters north of El Centro. The are; be 
ing tested is known as Aguas Clara anj 
fuel oil is being taken from one wel 
already drilled. South of El Contr 
about 40 kilometers the Tropical (j 
Company is drilling a wildcat at |; 
sama. Geological and geophysical pu. 
ties of other companies are exploring 
in the upper Magdalena Valley, Qj 


Gasoline plants and power plant, § 
Centro 


seepages are reported in Colombia nex 
the Peru-Ecuador junction and along 
the upper reaches of the Amazon yy. 
tem; but as far as can be ascertained 
no serious consideration has been given 
to testing out the prospects. Any pro- 
duction procured there certainly would 
present a problem in transportation 
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Panoramic view of El Centro, Colombia. Left to right: Gas plant and general offices, married men's quarters on hill, power 
plant, garage, machine shops and industrial area, dehydration plant, commissary, and foreign staff quarters 
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El Centro, The Oil Producing Center 


RACTICALLY all oil produced in 

Colombia at the present time comes 
from the La Cira and Infantas fields, 
which are operated by the Tropical Oil 
Company whose headquarters, camp, 
plants, and shops are at El Centro. This 
active area is almost 500 kilometers 
south of Barranquilla and lies just off 
the Magdalena River. The general loca- 
tion is shown in Fig. 1 of introductory 
article on Colombia, and the relative 
locations of the two fields and El Cen- 
tro are given in Fig. 1 of this article. 
Connection with the river port of Bar- 
ranca Bermeja is by a narrow gauge 
railway 27 kilometers in length over 
which all equipment and supplies are 
hauled after being unloaded from the 
river boats that transport them from 
ports on the sea coast. 


The crude oil produced in the fields 
is piped to tide water. Materials re- 
ceived at El Centro have to come up 
the Magdalena River, which winds and 
meanders through a broad valley with 
numerous branches and lakes spread 
out over the low-lying land. Bars fre- 
quently form in the channels and boats 
sometimes get hung up on them. In 
the rainy season it is always possible 
to get the boats up the river; but in 
the dry season this cannot always be 
done. This makes the source of supply 
for tools and machinery even more re- 


Virtually all oil produced in 
Colombia is from the La Cira 
and Infantas fields — Inter- 
esting production methods 
employed — Crude trans- 
ported to tidewater by pipe 
line — Details of gas and 
gasoline plant operations 


mote than in most other South Ameri- 
can oil-producing areas and has neces- 
sitated the provision of greater facilities 
for making equipment available and for 
doing far more extensive repair work 
than otherwise would be required. 


All work in the shops is done by 
Colombians with Colombian foremen 
in charge of groups under the super- 
vision of foreigners with specialized 
training. The machine shop is com- 
pletely equipped for all types of repair 
work and for making things that could 
not otherwise be procured. There is a 
foundry in which castings up to 1100 
lb. can be poured. It has a 500-Ib. steel 
furnace and 3500 lb. per hour can be 
poured out of a cast-iron cupalo. The 
foundry is coke-fired and is operated 
by two moulders and a foreign fore- 
man. 












The blacksmith shop is equipped 
with a 3400-Ib. steam hammer. There 
is also a 1500-lb. hammer for driving 
fish-tail bits and small forgings, and ; 
600-Ib. hammer for light forgings, [In 
the boiler and welding shop there js , 
crew of one foreign and 15 Colombian 
welders. Both gas-welding and arc. 
welding are employed and propane js 
used for cutting. There are always men 
in training for this work. 

Pipe for field operations is prepared 
in a pipe machine and perforating shop. 
Here are two machines, an 18-in. and 
a 12'4-in., which are used for Cutting 
nipples up to 18 inches. In addition, 
there are a 4-in. single-head and ; 
1'4-in. double-head machine in the 
machine shop for all small nipple work. 
All casing or liner is slotted in the 
pipe shops with five perforating m- 
chines equipped with 60 mesh cutters. 
The machines are all operated by Co. 
lombians. 

Electric current for all operations 
at El Centro and in the fields is sup- 
plied by a generating plant. Electric 
motors are employed in the pumping 
of wells and practically all other op- 
erations except drilling and gas com- 
pression. 

As in all other South American coun- 
tries, an adequate and good water sup- 
ply has to be provided for drinking, 
boilers, laundry, showers, and other 
purposes. A high-pressure water station 
was therefore erected on the Colorado 
River at a point nine kilometers from 
El Centro. Water is pumped to this 
station from clear streams about two 
kilometers farther sn through a low- 
pressure 10-in. line. 

The water coming into the station 
is treated with alum, then passed 
through a settling basin and from there 
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General view of dehydration plant at 
El Centro, showing some of 
tankage to left 
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through a rapid-filter system. After fil- 
rering, it goes to storage and is chlor- 


sated before being pumped away for 
oa All operations at El Centro and 


in both fields are supplied with treated 
water by three 8-in. lines under a pump 
pressure at the plant of 225 lb. per 
sq. inch. 


Infantas and La Cira Fields 


HE discovery of the Infantas field 

resulted from seepages at a fault 
on a river near the present developed 
feld. Now that the heavy under- 
growth (or monte) has been cleared 
away for road work and other opera- 
tions, the fault and oil seepages can be 
picked up at various places. As shown 
in Fig. 1, this fault runs in a general 
north-south direction. It is an under- 
thrust and a deep test now is being 
drilled near the fault on the top of the 
structure that probably will go into 
the underthrust. One deep test was 
drilled into the Cretaceous during the 
past year but was stopped in salt water 
before reaching 5000 feet. The deepest 
hole yet put down in the field reached 
about 6000 feet. 

Production in the La Cira field is 
obtained from three sands and in the 
Infantas field from two sands. The 
“A” sand is found in the high part of 
the La Cira field and produces an oil 
of 20 deg. gravity A.P.I. The “B” sand 
is found in both the La Cira and In- 
fantas fields and produces an oil of 24- 
25 deg. gravity A.P.I. The “‘C” sand 
in both fields is streaked and produces 
oil with a gravity ranging from 24 to 
28 deg. A.P.I. There is usually a break 
between the “B” and “‘C” sands but 
at some places they are very close to- 
gether. At others, the distance from 
the top of the ““B” sand to the top of 
the “C” sand is as great as 1200 feet. 
Wells drilled to completion in the 
“C” sand range in total depth from 
1600 to 4000 feet. 

The spacing is about one well to 17 
acres. Some locations are very difficult 
to prepare. Dense jungle growth usually 
has to be cleared and roads themselves 
have to be cut to the well site through 
it. Road-making often involves con- 
siderable shovel work on the hilly ter- 
rain and most well locations require 
excavation. The trees are cut into tim- 
ber in the company’s saw mill and 
must be hauled away before any lines 
are run or pipe is laid. 
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A pumping unit set on a concrete 
base designed for both drilling en- 
gine and pumping unit. Pumping unit 
is installed as soon as well is com- 
pleted and left standing while well is 
flowing, ready to connect up when 


needed. The well in the picture is 
flowing 
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Mud used during drilling is kept at 
about 80 Ib. per cu. ft. and in deep 
tests blow-out preventers are used. The 
latest deep test, shown in the photo- 
graphs during the rigging-up period, 
has a 12-ft. cellar above which is 
placed a steel sub-base. New drilling 
equipment is now being moved in for 
future operations. 


In designing the concrete foundation 
for the engine, provision is made to 
take the drilling engine sub-base and 
make it serve also as a foundation for 
the pumping unit after a well is fin- 
ished. When the pumping unit is in- 
stalled, the derrick is merely lowered 
30 in. from the drilling position. 
Pumping units are set up at each well 
as soon as it is completed, even though 
the well comes in as a flowing well. 


The casing program used in both 
fields is indicated by Fig. 2. After run- 
ning and cementing the 135%-in. sur- 
face string, open hole is carried through 
the sand to be produced. A 65-in. 
combination string is then run and 
cemented through perforations just 
above the sand. When upper sands are 
passed through to penetrate a lower 
zone, the cement is carried up behind 
the pipe to a point above the upper 
sands, thus they are cemented off and 
protected. That portion of the com- 
bination string lying opposite the pro- 
ducing sand is slotted. 

In one exploratory edge well drilled 
to locate the water line, the casing was 
cemented through the sand and then 
gun-perforated at desired points to de- 
termine the formation content. Gun 
perforation has also been used in a 
number of old wells to produce from 
upper zones previously cased off, and 


will be described later. 


























A new deep test location being 
rigged up in the Infantas field near 
the fault on the top of the structure. 
Probably will drill to underthrust and 
can go 10,000 ft. if necessary 
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Production From Fields 


Wells are brought in by swabbing 
through 214-in. tubing. Flowing wells 
sometimes flow for five years or more 
but generally go on the pump in about 
one year. Of 571 wells in the field, 33 
are now flowing and 538 are on the 
pump. The gas/oil ratio at the present 
time averages 1200 cu. ft. per bbl. for 
both fields. As already mentioned, 
pumping units are installed as soon as 
the well is connected up and the units 

(Continued on page 130) 
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4 generations representing 
116 years of service in the 
CLARK shops. Left to right, 
they are Frank DeLong, 
61 years of service; John 


4 GENERATIONS OF CL 


J, 
on factory test block _ and a G@ 


The age and stability of the CLARK business are sugge 
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DeLong. son, 36 years of 
service: Frank Davie, 
grandson, 15 years: Rob- 
ert Giberson, great-grand 
son, 4 years. 
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(Continued from page 127) 
are left in place during the flowing 
period even though the flowing life of 
the well is expected to be rather long. 
By this procedure any delay in getting 
a well on the pump due to lack of 
equipment is avoided. 





Fig. |. The La Cira and Infantas fields 
to the present time have been devel- 
oped over the areas outlined 
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In addition to the wells equipped 
with individual pumping units there 
are two old central pumping powers. 
Besides overcoming handicaps offered 
by the topography and the heavy 
undergrowth, the individual pumping 
units, it is believed, provide more eco- 
nomical service. The pumping condi- 
tions encountered in the fields vary 
widely and pump speed and stroke are 
determined with care in order to ob- 
tain most efficient operation. The 
strokes of pumping wells vary from 
12 in. to 60 in.; the speed ranges from 
the exceedingly slow speed of two 
strokes per minute up to 24 strokes 
per minute. The motors used range 
from 1 hp. up to 15 hp. with a very 
few as large as 20 horsepower. Con- 
tinuous pumping is favored over inter- 
mittent pumping even in the very 
small wells and by careful study of 
pumping conditions the individual 
pumping units have been installed and 
powered in a way to insure greatest 
economy with maximum production. 

In a typical gathering station 
two large separators handle the oil and 
gas from a number of wells and a 
small separator is used for testing. 
There is a 16-ft. drop with a liquid 
seal from the separators to the tanks. 
At this station, one separator handles 
clean oil and other emulsified oil. The 
four tanks are of 500-bbl. capacity 
but at some stations 250-bbl. tanks 
are used. A manifold system at each 
station provides for flexibility in rout- 
ing the oil and gas from the various 
wells. 


Clean-out jobs are frequently done 
with an electrical hoist. Operations on 
the derrick floor in well repair work 
or cleaning out are handicapped by 
there not being any floor. Termites will 
eat away wooden flooring within a 
year and there is no use in leaving 


Cleaning out a well in the 
field with electric hoist. ~ 
strong, assistant fi 
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Fig. 2. Casing program for wells com. 
pleted in the "C" sand a+ La Cig 
and Infantas fields 
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Water tanks and pump station on 


Colorado River supplying water to 
fields and El Centro operations 
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guch flooring on the well after Pe 
completed. Moreover, wood rots rapidly 
and will disintegrate within a short 
time. The arrangement of the —— 
ing unit on its concrete base and wit 

only metal and concrete left at the pro- 
ducing well has been found the most 
satisfactory procedure to follow. This 
‘< clearly shown in the picture of the 
flowing well equipped with a pumping 
unit ready for“ hooking-up when the 
well is to go on the pump. 

The production from the older wells 
has been increased considerably during 
the past year by gun-perforating upper 
sands that had been cased off when the 
wells were completed in lower zones. 
More than 100 wells have been so 
treated. The procedures followed after 
shooting opposite the upper zone are 
either to plug off the lower zone or to 
produce both the upper and lower 
zones together. The plan followed de- 
pends on the gas condition in the 
lower zone at the particular well being 
perforated. 

The oil from the fields has a gravity 
that averages 25.3 deg. A.P.I. clean 
oil. Considerable care is taken in treat- 
ing the oil, and of the actual oil put 
into the line at the field; the cut aver- 
ages less than 0.2 percent. This despite 
the fact that, although the emulsion 
separates easily, it takes a long time to 
settle out. The average time required 
for settling is 48 hours but in extreme 
cases it takes five days. 

The dehydration plant consists 
mainly of a battery of boilers, strip- 
ping towers, a treating house, and con- 
siderable storage. Chemical treatment 
is used and the chemical is introduced 
either before or after scrubbing. It 
does not seem to make any difference 
which method is used but at the pres- 
ent time the chemical is being intro- 
duced into the oil stream after it 
passes through the stripping towers. 
About 30,000 bbl. daily is now going 
through the plant. 

The oil is first heated to 160 deg. 
fahr. and then goes to the stripping 
towers through inlets at either of two 
levels. After leaving the towers it 
passes through the treating house where 
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The absorber, distillation unit, and 
booster distillation unit, El Centro 


gasoline plant 
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the chemical is added and from there 
the treated oil goes to the settling 
tanks. To facilitate the operation it has 
been found expedient to pass about half 
clean oil and half wet oil through the 
plant; this aids in knocking out the 
water. In addition to the main plant 
at El Centro there is a cold dehydra- 
tion plant in the field that handles 
from 2000 to 3000 bbl. of oil per day. 


Gas and Gasoline Plants 

Though distillation and stabiliza- 
tion of gasoline made from the gas 
produced in the Infantas and La 
Cira fields are carried out in the 
main gasoline plant at El Centro, 
absorption is carried out in towers 
erected at compressor stations in the 
field. There are three of these compres- 
sion stations in the Infantas field and 
two in the La Cira field, one of the 
former being adjacent to the main 
gasoline plant at El Centro. Mineral 
seal oil for absorption is pumped from 
the El Centro plant through a 4-in. line 
and the fat oil after passing through 







































the absorber at the field compressor 
plant is returned to El Centro through 
another 4-in. line. The line pressure on 
the rich mineral seal oil is maintained at 
300 Ib. per sq. inch. The lean oil enters 
the field absorbers at the different 
plants at varying pressures, the absorp- 
tion pressures not being the same at 
all plants. The absorption plant at El 
Centro, however, is a separate unit and 
has its own distillation unit. 

The gas from the field enters the 
compressor stations at from 10 to 12- 
in. vacuum and is compressed to 90 
or 100 Ib. per sq. in. gauge. It then 
passes through the absorbers and the 
residue, which is used for repressuring, 
is boosted to 400 to 500-lb. pressure. 
Only the “C” sand is repressured in 


both fields and 24,000 M cu. ft. of 
gas per day is used for that purpose. 
There are 6500 M cu. ft. of gas con- 
sumed as field fuel, 4500 M cu. ft. 
utilized as plant fuel and 3000 M cu. 
ft. piped to Barranca Bermeja. From 
the gas processed approximately 80,- 
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NN tH the heavy-duty N.G.E.- 
“amg?” Nelson Series 1000 Gas 
Burner, N.G.E. has successfully pioneered 
and proved the safest and simplest, the most 
economical and efficient method developing 
maximum h.p. ratings from oil country 
boilers. 
A Series 1000 installation requires but 45 
minutes — necessitates no brickwork, ma- 
sonry or combustion chamber construction; 
fully portable, it's as easy to remove as it 
is to install. The perfect application of the 
principle of incandescent radiant heat not 
only allows greatest acceleration in the <S 
rate of firing, maximum BTU release per me - 
cubic foot of combustion space, and meas- ae 
urable savings in fuel, but also minimizes 
wfion with lets sfock drafts Pe" MA N. G. E. -netson series 1000 GAS BURNER 
The Series 1000 Burner parts are subjected 
to little or no wear—will last indefinitely. Export Representative: PETROLEUM MACHINERY CORP. . . 30 Rockefeller Plaza, New York City, New York 
The manifolding flexibility of the com- 
ponent units suits it ideally to installation 


i a! NATURAL GAS EQUIPMENT CO. 


The services of a research staff of boiler 


experts are available without obligation. 811 STERLING BLDG. '@) b TEXAS HOUSTON, TEXAS 
Look to the Pioneers for Continued Leadership a ge tl 


HOUSTON OIL FIELD MATERIAL CO. WEBSTER ENGINEERING COMPANY 
HOUSTON, TEXAS TULSA, OKLAHOMA 


Natural Gas Equipment, Inc. — Los Angeles, San Francisco, Californic 
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THE PETROLEUM ENGINEEE 








Distillation unit at Barranca Bermeja refinery of Tropical Oil Company, showing water-cooling tower in background 


000 gal. of gasoline is extracted. As in 
all other operations in South America, 
no gas is wasted; what is not used ef- 
ficiently in plant and field operations 
goes back into the sand for maintain- 
ing pressure. 

Considerable advantage is believed to 
result from carrying out all distilla- 
tion at the main plant at El Centro, 
having the absorbers at the compressor 
stations and the mineral seal oil pumped 
back and forth. Very little loss of 
absorption oil has been experienced and 
greater efficiency in operation is be- 


Operations 


Equipment and materials for opera- 
tions at El Centro and the fields are 
unloaded at Barranca Bermeja from 
river boats plying the Magdalena River. 
The Tropical Oil Co. has its own fleet 
of boats but others also carry goods 
to this river port. Most freight comes 
from Cartagena via Calamar on the 
Magdalena but some comes from Bar- 
ranquilla, which is itself on the river. 

At Barranca Bermeja, headquarters 
of the narrow-gauge railroad opera- 
tions, engines and trains to and from 
El Centro are dispatched and equip- 
ment maintained. Included is a round- 
house as well as repair shops. Here too 
iS a power plant that supplies current 


Avcusr, 1937 


lieved to have been accompanied by 
economy. All field plants are operated 
by Colombians with a foreign super- 
visor in each district. At the El Centro 
plant there is only one foreign operator 
on each shift. 

Of the natural gasoline manufac- 
tured at El Centro, a considerable 
amount isa 12-lb. vapor-pressure prod- 
uct that is shipped to the refinery at 
Barranca Bermeja and used for the 
manufacture of gasoline consumed in 
Colombia. This is transported under a 
pressure of 250 lb. from the field to 


the refinery by a 3-in. line 27 kilo- 
meters long. The remainder is blended 
with the crude oil piped to tidewater 
for export. 


All oxygen for use in the field and 
shops is made at the El Centro plant. 
Propane gas from the stabilizer is em- 
ployed for cutting and some of this 
is run direct from the stabilizers to 
the welding shop where it is taken 
right out of the line through regula- 
tors. Bottled acetylene gas is supplied 
by carbide generators also installed at 
the plant. 


at Barranca Bermeja 


for all the electrical operations of the 
company at this location. Fuel gas is 


supplied from the La Cira and Infantas 
fields. 


In the power plant are six 202-hp. 
boilers and two 250-hp. boilers. Power 
is supplied by one 1000-kw. genera- 
tor and three 200-kw. generators. The 
power lines from this plant and the one 
at El Centro are so strung that each 
station can supplement the other and 
thus provide a flexibility in handling 
peak loads at either place without ne- 
cessitating the installation of excess 
equipment. At the power plant there 
are also an ice plant and air com- 
pressors. 


Water for Barranca Bermeja opera- 
tions is supplied by a small lake that 
is about two miles distant. Drinking 
water comes from wells and storage is 
provided by a water tower. 

The products of the Tropical Oil 
Company refinery at Barranca Bermeja 
are sold locally. Crude oil from In- 
fantas and La Cira fields is piped to 
the refinery from El Centro. Gasoline 
for use in El Centro operations is taken 
back by small tank cars on the narrow- 
gauge railway. 

A modern refinery, equipped with 
an atmospheric and vacuum flash coil, 
produces aviation gasoline, motor gaso- 
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line, kerosene, light gas oil, lubricating 
distillate, and heavier fuels. Lubricat- 
ing distillate is fractionated in a 
vacuum flash coil and phenol-treated 
to specifications demanded for super- 
ior grade lubricating oils in the North 
American market. Supplementary stills 
produce the liquid and solid asphalts 
marketed in Colombia. 

In addition to the regular gasoline 
manufactured at the refinery, aviation 


Transportation... From Interior to Coast 


RUDE oil from the Infantas and 

La Cira fields is transported 
through a 537-kilometer pipe line that 
runs up the Magdalena Valley from El 
Centro to a tanker loading terminal at 
Mamonal, ten miles southwest of Car- 
tagena on the Caribbean Sea. This line, 
operated by the Andian National Cor- 
poration, was completed in April, 
1925, and the first oil passed through 
it on July 26, 1926. The capacity of 
the pipe line is around 50,000 bbl. 
daily. 

The laying of this line was done 
under great difficulties because it fol- 
lows the general course of the Magda- 
lena River over most of its distance. 
The valley of the river is covered with 
lakes and swamps. Tributary streams 
and inlets required numerous crossings 
and some of the pump stations had to 
be built on pile foundations. The pipe 

















gasolines with octane rating of from 
84 to 87 are also made. 

The company manufacturers its own 
18-gauge “one-way” containers and 5- 
gallon cans for shipment of products. 
It also makes the lighter drums for the 
solid asphalt. Products shipped in cans 
or in cases containing two cans are 
gasoline, kerosene, lube oils, and paint- 
ers’ solvents. Shipments of refined prod- 
ucts are also made in larger drums or 


line crosses the Magdalena River itself 
at one point. 

Maintenance of the line naturally is 
very high. Soil corrosion has to be 
combatted constantly. Sections fre- 
quently have to be raised above ground 
and pit-holes welded. At least 60 per- 
cent of the line is under water during 
the wet season. Crews have to use 
launches and mules or go on foot 
when covering the line; at times they 
have to employ canoes. All work is 
done by Colombian employees under 
the direction of a foreign line foreman 
in charge of each section. 

In addition to the loading pump 
station at Mamonal, there are nine 
other stations on the line. The line it- 
self is a complete 10-in. line with 10- 
in. loops between each station. This 
makes a double line for all but about 
seven miles over the entire distance of 
537 kilometers. The increased capacity 
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barrels and in bulk. 
Filling of containe 
well-organized plant 
carrying the materi 
tion to the other. 
Shipments depend to a great ext 
on the Magdalena River. Boats Pi 
quently get stuck on a sand bar e 
the river and the same thing oft 
occurs down the river, during the dn 
season. : 


rs is done jn ; 
with Conveyors 
al from one opera. 


thus provided probably greatly exceeds 
the 50,000-bbl. rating. 

Communication along the extent of 
the line is important and a metallic 
phone circuit is maintained over the 
entire distance. Radio, however, has 
also been installed with transmitters 
at alternate stations and receivers at 
every station. This provides a means 
of communication in case the tek. 
phone system gets out of order, 

Oil from the field enters the line x 
El Centro, where the pump station js 
equipped with four pumping units 
consisting of 260-hp. Diesel engines 
driving 52 by 24 reciprocating 
pumps. At two stations on the line 
the oil is pumped by three 500-hp, 
units and at the other six stations by 
two 500-hp. and two 200-hp. hori- 
zontal units. The discharge pressure at 
El Centro is 550 Ib. per sq. in, all 
that is necessary for the short distance 
to the next station near Barranca Ber 
meja. The pressure on the line varies 
but at other stations the discharge 
pressure is sometimes as high as 625 
lb. per sq. inch. 

In the loading station at Mamonl 
four units handle the loading of tank- 
ers. These consist of 260-hp., 4-cycle 
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The Andian National Corporation 
pump station at El Centro, where the 
crude oil is started on its long trip to 

Cartagena (Mamonal Terminal 
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vertical engines driving 1112 by 44 
pumps. The capacity of these units i 
10,000 bbl. an hour. Crude oil is 
pumped through two 12-in. lines laid 
on a pier extending to deep water and 
most ships use both lines in loading. 
A 10-in. line is also on the pier and 
serves for loading fuel oil and bunker 
fuel. Another 10-in. line is a ballast 
line. Diesel oil supplied by this terminal 
is carried to the ships on barges. _ 

Storage at Mamonal consists of fit- 
teen 80,000-bbl. tanks for shipment to 
world markets. 
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Inside the pump station at El Centro 
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Negritos Peru. In foreground, the school provided for Peruvian children; in background, shops, offices, and foreign camp 
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Production and Refining Methods 
in Peru are Highly Developed 


ITH oil production first re- 
Te cnt in 1884, Peru became 
the first oil-producing country in 
South America. Its volume of produc- 
tion has increased consistently since 
that time and during the year of 1936 
a record of more than 17,000,000 bbl. 
of oil was reached. The probabilities 
are that 1937 production will exceed 
that of 1936 and that the position of 
third largest oil-producing country in 
South America will be maintained. 
Moreover, a complete refinery with 
cracking plant is operated at Talara 
and is manufacturing lube oil and 
asphalts as well as gasoline and lighter 
fractions both for consumption within 
the country and for export. 

More than 15,000,000 bbl. of last 
year’s production came from the Ne- 
gritos district operated by the Interna- 
tional Petroleum Company, Ltd. Most 
of the remainder was from the Lobitos 
district operated by Compania Petro- 
lera Lobitos, an English owned and 
controlled organization. Approxi- 
mately 50,000 bbl. were produced by 
the Zorritos field operated by Piaggio 
and Company, an Italian concern. 
These areas, together with the location 
of a wildcat well being drilled by the 
government, are shown in Fig. 1. 

The fields lie in a narrow coastal 
strip on the west coast of South 
America, the most westerly point of 
the continent being just south of the 
Negritos camp. The land is arid with 
sand constantly being blown into 
drifts that impede operations. The 
climate is dry but, due to the cool 
Humboldt current that flows up the 
coast from the Antarctic, is very pleas- 
ant. The sun, of course, is extremely 
hot during the day and affects the 
temperature of crude oil and refined 
products in storage. The terrain is 
hilly and, especially to the north in 
the Lobitos district, is badly broken. 
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Fig. |. Map showing location of 
oil fields in Peru 
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Peru was the first coun- 
try in South America to 
produce oil, and pro- 
duction has increased 
consistently since 


Here the difference in surface eleva- 
tion of wells very close together is 
sometimes almost 1000 feet. 

The soil conditions in the territory 
where oil is produced are such that 
burial of pipe lines is not advisable. All 
lines, therefore, are laid above ground, 
as can be seen in accompanying illus- 
trations. Salt corrosion is one of the 
worst factors that has to be dealt with, 


salt being present to such an extent 
that in a lew area along the coast just 
south of the Negritos camp a French 
company collects salt and distributes it 
for use throughout the country. 
Narrow-gauge railways are used al- 
most entirely for the transportation 
of heavy equipment to well locations. 
For all new wells, except those drilled 
with portable machines, track is laid 
to the site from the main narrow 
gauge line serving that particular area. 
This has produced a network of track 
over both the Negritos and Lobitos 
districts; but it has facilitated trans- 
portation over the sand-blown coun- 
try and provided for even such op- 
erations as cementing, as shown in ac- 
companying illustrations. In the Ne- 
gritos district asphalt tracks are laid 
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just outside the rails to make a com- 
bined railway and automobile road. 
Between Talara and Negritos such a 
combined road passes through a tun- 
nel that saves many miles of costly 
rail and road construction besides 
shortening the time necessary between 
these two important points. 

The railroad systems are not public 
carriers but a passenger train is run 
by the International Petroleum Com- 
pany once a week from Talara to the 
Chira River. On this train Peruvians 
are allowed to ride without charge and 
thus have a means of procuring food- 
stuffs from that source. 

Complete facilities for education, 
health, and recreation are provided for 
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All lines are above ground in Peru- 
vian operations. Here can be seen how 
they go into a gathering station 


140 






Peruvians and foreigners by the com- 
panies operating the oil fields in and 
around Talara. In the Negritos dis- 
trict and Talara there are approxi- 
mately 4000 Peruvians and 210 for- 
eign employees of the International Pe- 
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Section of El Alto area 
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troleum Company. Peruvian employees 
are provided with free houses, jj ht 
gas, and fresh water. They bve i 
blocks of six houses, the foremen ns 
cupying small bungalows. They leas 
Peruvian clubs and, being enthusiastic 
over soccer, make good use of stadiums 
supplied for this and other outdoo, 
sports. The foreign staff Consisting of 
less than 200 families has its own 
clubhouses and sports; and there js , 
cinema house at each big camp for 
both Peruvians and foreigners, 


There are schools for both the 
Peruvian and foreign children, They 
are situated in all the camps through. 
out the districts, as well as in the 
larger settlements. In Talara and Ne. 
gritos alone there are 80 teachers, 
Complete hospitals are maintained at 
Talara and Negritos by the Interna- 
tional and, on the top of the escarp- 
ment overlooking Cabo Blanco nearly 
1000 ft. above the Pacific, is the main 
hospital of the Compania Petrolera Lo- 
bitos. Dressing stations and medicinal 
supplies are made available throughout 
the districts. 
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Tanker tying up at Mole No. 2, Talara, 
to take cargo of bulk refined products, 


The end of Mole No. | is in 
foreground 
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All buildings are built, operated, and 
maintained by the companies. The 
camps are not cities but are provided 
with fire departments, police, and all 
the other conveniences to be found in 
cities. 
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Above: General view of refinery 
and tank farm, Talara, Peru 


Right: Tanker at mole, Talara 


Talara ...A Busy Refinery and 
An Active Port 


HE refining and export headquar- 

ters of International Petroleum 
Company, Ltd., are at Talara, which 
lies on what is probably the best 
equipped harbor on the west coast of 
South America. Surrounding it on the 
north and east are barren hills, while to 
the south is an escarpment over which 
crude oil from the Negritos district 
gtavitates to a large tank farm. 

In the tank farm are tanks that, 
when including two check-gauge tanks 
situated on the hill above, provide 
storage for 2,000,000 bbl. of crude oil 
and refined products. Most of the tanks 
are aluminum painted but a number are 
covered with Guayaquil cane. This 
material is made up in the form of a 
jacket and is kept 18 in. out from the 
metal of the tanks. It is used mainly 
for gasoline storage and keeps the 
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On what probably is 
the best equipped har- 
bor on the west coast of 
South America are situ- 
ated the refining and 
export headquarters of 
the International Petro- 

leum Company, Ltd. 


temperature at from six to eight de- 
grees lower than that in aluminum- 
painted tanks. There also are two 55,- 
000-bbl. radial-cone pressure tanks for 
storage of natural gasoline. 


The Refinery 


The International Petroleum Com- 
pany refinery has a throughput of 16,- 


000 bbl. daily and manufactures gaso- 
line, kerosene, fuel oil, gas oils, lube 
oils of all grades, and asphalt. Both 
high and low cold-test oils are refined 
but the greater portion run is high 
cold test. All lube oil is made from low 
cold-test oil and the various grades are 
processed under the vacuum flash coil 
system. 

The cracking plant has a capacity 
of approximately 7000 bbl. daily and 
is equipped with standard tube and 
tank units. It is being operated at a 
pressure of 250 Ib. per sq. in. and at 
a temperature varying from 840 deg. 
fahr. to that depending on how hard 
it is desired to crack. In rectifying 
cracked distillate, a clay tower opera- 
tion has been found continuous and 
reliable. 

Gasoline is made to standard speci- 
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Overhead lines in refinery at Talara 





et tii 


plant. The aviation gasoline meets 
the company’s brand specification and, 
as in all other countries, this grade of 
gasoline is becoming more in demand. 

Natural gasoline made in the Ne- 
gritos district is piped to the refinery 
and, in addition to this, 200 bbl. per 
day are taken from the Lobitos Com- 
pany. More natural gasoline is received 
than can be used for blending so the 
surplus is shipped abroad. 

A big road-building program is in 
progress in Peru and large amounts of 
asphalt are being supplied for these 
projects. All types of asphalts are 
manufactured at the refinery, a con- 
siderable portion being solid asphalt 








fication and aviation gasoline manu- 
factured of any octane rating up to 74 
clear and to 87 leaded. The Ethyl is 
imported in drums for blending at the 
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Asphalt sacking plant. On right is 
grinder used when pulverized asphalt 
is required. To left is a breaker usually 
employed for sacked asphalt. The pan 
on left in foreground is being filled 
with hot asphalt. Note the steam aris- 
ing. The pan on right has its floor cov- 
ered with clay sweepings ready to be 
filled. The chain is covered with the 
asphalt and after cooling is pulled and 

breaks the solid material up for 
convenient handling 




























that is shipped in sacks. The coolin 
breaking, and sacking plant is deal 
in an accompanying illustration, Hen 
the asphalt is run into large Pans with 
a slow, continuous, hot stream re 
gu- 
lated to fill each pan at Periodic in. 
tervals. The pan first is covered with 
clay sweepings and a chain laid on the 
bottom, zig-zagging from side to side _ 
When the asphalt fills the pan and is 
cold, the chain is pulled by a tractor 
and breaks up the mass into 4 form 
easily handled. The pieces are then put 
into a breaker and broken to a size 
suitable for sacking. When pulverized 
asphalt is desired, a grinding machine 
provides the necessary product. 

Tail gas from the cracking coils, 
tube stills, and other departments are 
stripped in an absorption plant sity. 
ated behind the cracking plant. All 
piping is above ground and a consid. 
erable portion is overhead. It is felt 
that the system above ground is much 
safer than buried lines, which corrode 
very rapidly when laid in the soil of 
the type found in this country. 

Gas is used for fuel in the refinery 
but both electrical and steam pumps 
are employed in the many pumping 
operations. Electric current is supplied 
by a 2000-kw. power plant in which 
the main generators are driven by six 
horizontal and five vertical engines. 
Current for lighting and domestic use 
is provided by separate steam-driven 
units, steam being supplied by four 
250-hp. boilers. 

The water supply for all operations 
in Talara and the Negritos district 
comes from the Chira River. In 1922 
a filtration and pumping plant was 
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At Left: Looking over absorption plant 
to cracking units, Talara refinery 
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Whether it's the Clipper for day to day “spot” jobs, or the Quintuplex for a year's 
seady drilling, remember this—you get one standard of design and construction, one 


sandard of performance in both... the Best! 


The CLIPPER 


The CLIPPER is the instrument 
you want for those jobs where 
sou'te here today and there tomor- 
ww. An ingenious dial arrange- 
nent enables the Clipper to read 
directly in pounds or points for 
practically any string-up with all 
of the standard sized lines. Having 
both sensitive and super-sensitive 
guge hands, it is completely self- 
wontained, requires no adjustments 
wor“ pumping up,” is tamper proof, 
weather proof, leak proof, and 


The QUINTUPLEX 


The QUINTUPLEX is the complete drill- 
ing control instrument that centralizes the 
important drilling functions right under the 
driller’s eyes, and keeps a permanent 24 hour 
record of drilling progress for future refer- 
ence. Five separate gauges — regular and 
super-sensitive weight indicators, mud pres- 
sure gauge, rotary table tachometer, and 
torque indicator — are mounted in one com- 
pact case in front of the driller, while a clock- 
driven chart jots down changes in the weight, 
mud pressure, and torque the instant they 
occur. The Quintuplex is the instrument you 


weighs only 47 pounds complete. On and off the dead-line in an want for modern rotary drilling control, and you will find it used 
instant, it is easily transported from rig to rig, making it readily the world over to aid efficient drilling methods. 


available anywhere on the lease. 


Complete information on both the QUINTUPLEX and CLIPPER will be sent you upon request. Write today! 


DO YOU KNO 





WW All the wells in the world producing from below 9,000 feet were drilled | 


with Martin-Decker instruments? | 
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‘ONG BEACHTtLCALIFORNIA 
*n Joaquin Valley: A. F. McQUISTON, Bakersfield, California 


=a] lid-Continent Distributor: REED ROLLER BIT COMPANY, Houston, Texas 
ne, 


Crude stills in foreground and crack. | 
ing units in distance, Talara refinery 
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main pump station, the water to which 
is delivered from the river by electrics 
driven pumps. The water Passes 
through filter and sedimentation beds 
and is treated with alum and lime It 
also is chlorinated before being pumped 
through a 10-in. line and pure wate! 
to the amount of 1,300,000 gal. daily 
is delivered to the various operations, 





Shipping Facilities 

The harbor at Talara will accommo. 
date the largest vessels and all equip. 
ment and supplies for Internationg 
Petroleum Company operations agg 
brought in through this port. T 
moles have been built and packaged 
products are loaded aboard ship from! 
Mole No. 1 and refined products ig 
bulk from Mole No. 2. A loading 
speed of 4000 bbl. a hour is guaran. 
teed from this latter mole. 

Refined products are sent to aff 
Central and South American countries! 
(except Colombia and Venezuela) and 
to Europe, the case trade going to the 
west coast of South America and to! 
Central America. The company makes! 
its own S-gal. cans and cases and is” 
able to manufacture them at a speed 
of 900 cases (1800 cans) an hour, It 7 
also makes it own light-steel, 18-gauge 
drums. In Peru, International does its 
own marketing, having bulk facilities 
on the coast, but in other countries it | 
sells to distributors. 

Crude oil is loaded in tankers 
through a 12-in. sea line 6000 ft. if 
length. This line is buried in the sand, 
having two 8-in. hoses rising from 

its end and the oil is pumped through 

ae ee eee : the line with power supplied by two 
ER Soe -h-= ; | & af. 65-hp. Diesel engines. The high cold 
test and light cold test oils are kepey 
separated. Crude exports go all ovetl 
the world, with a considerable portion 
to the refineries in Canada, to Europe, 
and the Argentine. 
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Above: Vacuum lube plant and old 
lube stills, Talara refinery 
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constructed on the river about 25 
miles south of Negritos, but in 1927 
an enlarged plant was built on higher 
ground to the north at Portachuelo. 
Here now is the treating plant and 
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Radial-cone pressure storage tanks on 
left with cane covered tank to be seen 
on right, Talara tank farm 
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Ask the U. S. representative about 
U.S. SPECIAL OILFIELD STEAM 
HOSE, 3” i.d., for flexible connec- 
tions, from steam line to drilling en- 
gines and pumps. It saves rigging- 
up time and eliminates vibration. 


hilly: 749A 


THROUGHOUT THE WORLD’S OIL FIELDS...wherever 
new depths of drilling mean new heights of pressure... 
U.S. MATCHLESS and U.S. PEERLESS Rotary Hose are 
building an enviable record of fine performance and un- 
wavering satisfaction. Backed by matchless engineering 
skill and a special foreign technical organization, in inti- 
mate contact with oil fields everywhere, U.S. Rubber Oil 


Field Products enjoy world-wide acceptance, while giving 


SERVICE BEYOND PRICE AND SPECIFICATIONS 


4¥. 7. 
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United States Rubber Export Co., Ltd. — 
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Lomitos section of Negritos, Peru. This area of the International Petroleum Company's Negritos field was drilled entirely 


with cable tools 
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Negritos District One of Important 
Oil-Producing Areas of Peru 


HE name “Negritos District’”’ is 

given here to designate the terri- 
tory covered by the La Brea y Parinas 
Estate, which is operated by the Inter- 
national Petroleum Company, Ltd. 
Since 1899 nearly 3000 wells have been 
drilled in this district with production 
developed up to the present time in the 
areas shown in Fig. 1. The oil all comes 
from the Eocene and the deepest test, 
which went to 6400 ft., remained so 
far as is known, in the Tertiary. In a 
well drilled approximately 40 miles 
scutheast of Negritos, however, the 
Cretaceous was penetrated. The deepest 
producing well at the present time is 
4750 ft. in depth, but the depth range 
for the district is from 300 ft. to 4750 
ft., the average being slightly less than 
2000 feet. 

A big uplift in the Tertiary has left 
the formations badly faulted and 
broken with the result that there is a 
number of blocks that are in a large 
part concealed. The sands vary and 
range from fine to pebbly. Some are 
loose and coarse; some are hard and 
very fine. The thickness of a sand may 
vary from 10 ft. to 100 ft.; or 300 ft. 
might be found in one location, and 
only 30 ft. in the one adjacent. The 
formations are exceedingly lenticular in 
sands and in sand series. The total 
thickness of sand in this district 
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Drilling the second well on a two-well 
cable-tool location, Lomitos area of 
the Negritos District. The production 
derrick to the rear is ready to be 
moved on to the we'l when it is 
completed 


From 1840 wells the 

daily crude production 

is 40,000 bbl. Average 

depth of most wells is 

approximately 2000 ft. 

—Drilling and produc- 
tion practices 


ranges from a few feet to more than 
1000 ft., but it probably averages 
about 300 feet. 

At the top of the structure the up- 
per horizons are eroded away, only the 
oldest being present. As the district is 
made up of a number of pools or 
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blocks it is naturally desirable to de. 
termine the limits of a productive are 
or to find out, in fact, just where pro 
duction can be obtained. Surface in. 
dications are of little or no help and 
the unknown subsurface conditions a5 
they have been discovered may be en- 
tirely different from what might bk 
expected from the indications supplied 
by the data available. At the present 
time geophysics is being used to aid 
in the determination of prospective 
areas and of favorable locations in 
areas now being developed. There prob- 
ably are more productive areas than 
have yet been picked up and it is 
hoped that geophysics will aid in their 
discovery. 
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Fig. 21IS—HERCULES Combina- 
tion Globe-Relief Valve. Elimi- 
fates paraffin in tubing or flow 
lines by maintaining constant pres- 
sure in tubing and preventing 
Periodic flow. 





Not only in South America but in every oil-producing area of the 
world, more and more operators are standardizing on HERCULES 
“Overhead-Packed” Well Head Connections. This growing demand for 
HERCULES Specialties is based on the fact that they provide maximum 
protection for wells and also offer special features that insure extra 
efficiency in making hook-ups. Among these features is “Overhead- 
Packing,” which permits repacking and adjustment of pressure on the 
packing without lifting the pipe or distributing the well hook-up. 


Details in 1937 Composite Catalog, pp. 797 to 800, inclusive. Direct 
all inquiries to our general offices in Tulsa. 


Sold Through Supply Stores 
HERCULES TOOL COMPANY 


General O ffices: Kennedy Building, Tulsa, Oklahoma, Box 286, Phone 3-9158 
District Office: Fair Building, Fort Worth, Texas, Box 954, Phone 2-7028 


Cable Address: HERTOCO 
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Fig. 210 — HERCULES Type R 

‘‘Overhead-Packed’’ Forged Steel Fig. 209 — HERCULES Type D-5 
Tubing Head with Slips. Has con- ““Overhead-Packed’’ Cast Steel 
duit for cable for Reda pump. Oil Tubing Head with Slips. Full 
saver top. 2000 Ibs. test. opening. 2000 Ibs. test. 











Fig. 204—HERCULES Type C-3 
‘‘“Overhead-Packed”’ Forged 
Steel Tubing Head with Slips. 
Also furnished with mandrel. 
5000 Ibs. test. 


Fig. 219—HERCULES ‘‘Overhead- 
Packed’’ Tubing Hanger with 
Slips, sitting in Berry casing head, 
with HERCULES Upset Pumping 
and Flowing Tee. The standard 
pumping well hook-up. 





























The productive sands are known as 
the Verdun, the Lomitos, the Parinas, 
and the Salinas. Sometimes there is a 
definite separation between sands but 
at other times there is not. The Ver- 
dun, however, always is distinct. The 
gravity of the oil depends on depth 
and ranges from 18 deg. A.P.I. to 50 
deg. A.P.I., the average being about 
40 deg. A.P.I. 

Both high cold-test and low cold- 
test oil is produced but the high cold- 
test never is found above 1000 ft. and 
the low cold-test never below 2000 
feet. High and low cold-test oils, how- 
ever, may come from the same sand; 
shallow wells in a sand may strike a 
cold-test oil while deeper wells in the 
same may produce a high cold test. 
The high and low cold-test oils always 
are kept separate. 


Drilling 

Until 1934 all wells in the Negritos 
district were drilled with cable tools. 
At that time the rotary was introduced 
and the deeper wells are now being 
put down with rotary tools. Cable- 
tools, however, still are widely used 
and for depths of less than 1000 ft., 
portable cable-tool machines are em- 
ployed. Steam provides the power for 
drilling, a long belt connecting the 
steam engine and drilling machine. 
Gasoline engines are used in moving 
the equipment from place to place. 


All four sands are drilled by cable 
tools but only the two lower—the 
Parinas and Salinas—are produced from 
wells drilled by rotary equipment. Bits 
used in rotary drilling are fish-tail, 
drag, and 3-cone rock bits. The mud 
is made with fresh water from surface 
clay. It is seldom heavier than 85 Ib. 
per cu. ft. and weight materials are 
not used to any great extent. The mud 
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Fig. 1. Fields in the Negritos District 
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is passed through vibrating screens be- 
fore entering the settling ditch. 


A generalized casing program for 
rotary wells drilled in the Negritos 
district is shown in Fig. 2. Upper sands 
are not designated but no danger from 
water is encountered as the 10-in. sur- 
face string, cemented from bottom to 
top, shuts off all water. A 6%%-in. oil 
string is cemented on top of the sand, 
which is picked up at depths ranging 
from 2000 to 4000 feet. A S-in. per- 
forated liner is hung in the oil string, 
after which tubing is run to the best 
depth for production. 

At many locations twin cable-tool 
wells are drilled and used to produce 
















Absorbers and distillation unit 
Lomitos plant 
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from different zones. As shown in ac 
companying illustrations, a Production 
derrick is made ready to be moved 
over to the well as soon as it jg com, 
pleted. 


In drilling wells with cable tools ¥ 
is hard to plan the casing Program in 
advance, although after an arey jg 
partially developed the size of casin 
can be determined to some extent 
surface string always is cemented a 
from 200 to 300 ft.; but after that 
a string usually has to be carried to 
the top of the oil sand as a protection 
against caving. Mud is used in the 
hole where gas pressure is expected, 
After reaching the sand, the protection 
string is pulled out and an oil string 
set. The well is then drilled-in and 
perforated liner run. After production 
is bailed in, 2-in. or 3-in. tubing is 
run and the well connected up. 

All wells are cemented with equip. 
ment transported to the location on 
narrow-gauge railway spurs laid to each 
well from a main line serving the 
area as soon as the location is made, 
All heavy equipment and materials are 
taken to the well by this means, which 
has been found to meet conditions bet- 
ter than the use of roads. 
















TALARA 


Rerinery | P 























VeEROUN AREA 





A. 


REA 


PRESENT PRODUCING 
AREAS IN THE 
NEGRITOS DISTRICT 


MILE lo 
AREA 





































Scole in Miles 
4 4 4 3 4. 











THE PETROLEUM ENGINEER 
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When an engine is driving a cable tool drilling rig, you 
can soon find out whether the horsepower shown on its 
rating curve is paper horsepower or real horsepower. 


Cowden & Skinner of San Antonio, Texas, have just 
drilled three wells in the Mid-Continent field. Their 
cable tool rig is powered with a 6-cyl., 190 hp EKH 
Waukesha-Hesselman Oil Engine, burning diesel fuel, 
but using precisely timed electric ignition instead of 
high compression self-ignition. 


Mounted on an O.C.S. reverse counter shaft, this 
engine has drilled 9000 feet of hole—without one minute 
of delay. Casing sizes were 1512, 12%, 8, and 6% inches. 
That means just about the entire range of power re- 
quirements, from light to heavy loads. And theengine had 
toidle a great deal of the time. Tough going for any type 
of oil engine—but a Waukesha-Hesselman can take it. 
Its economy matches its reliability—80 gallons of fuel 
per 24 hr. day, at 62 cents a gallon delivered to the well. 


No wonder Frank Skinner says, ‘““This Waukesha- 
Hesselman Engine is the best engine I ever owned.” Bul- 
letin 918 tells you some of the reasons why. Write for it. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 
NEW YORK . TULSA . LOS ANGELES 


Avcusr, 1937 
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Cementing equipment is brought to a 
well on a narrow-gauge railway and 
is here shown standing ready to 
cement a rotary well. Note the pipe 
rack laid partly on a sand dune 
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Oil Production and Utilization 
of Gas 


Production from the Negritos dis- 
trict is now averaging more than 40,- 
000 bbl. daily from 1840 wells. Ap- 
proximately 65 of these are flowing 
13 are on gas-lift, and approximately 
1691 are pumped continuously. All 
production is clean oil. On completion 
some wells flow as much as 1500 bbl. 
daily from depths of only 2000 feet. 
Though most of the flowing wells are 
completed in the Parinas there are 
some wells flowing from all the sands 
except the Verdun. 


The gas/oil ratio from the flowing 
wells averages 350 cu. ft. and the aver- 
age for the entire field is less than 1000. 
Bottom-hole pressures are as high as 
2700 Ib. per sq. inch. Back-pressure 





Pump station in the Negritos District 
pumping oil to Talara 


is held on flowing wells and every 
means possible is taken to provide eff- 
cient production and high ultimate 
yield. Production is regulated by 
gas/oil ratio, bottom-hole pressure, and 
other individual well conditions. 

Oil from each well is measured indi- 
vidually each week and its production 
carefully watched and controlled. 
Deepening and scientific repair work 
have aided in maintaining well produc- 
tion and prolonging the life of many 
of the older wells during recent years. 


Careful attention is given to the 
design of jerk lines from wells to cen- 
tral pumping stations or “catilinas.” 
Several of these lines are greater than 
2000 ft. in length; and for a long, 
flat line a catenary sag is computed 
carefully and put into the line. This 
has been found to reduce friction, 
cause less wear and tear on equipment, 
and eliminate loss of stroke. The pow- 
ers are situated so as to handle the 
greatest number of wells. By keeping 
a balance on the power, as many as 
38 wells are pumped from one catalina. 
In addition to the central powers, there 
are approximately 20 individual pump- 
ing units in service but each of these 
is handling two or three additional 
wells. 


No gas is wasted in any operations 


in the Negritos district. Fro 
ing stations, where it is ta 
low-pressure separation 
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Fig. 2. Typical casing Progra 
rotary wells in the Negritos Distt 
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THE PETROLEUM ENGINEER 











apital Machines 
for Capitol Wells 


CS 50 H. P. Bats on 6600 ft. Wells 


IN THE FRONT YARD OF OKLAHOMA'S STATE CAPITOL 
for heavy duty on deep wells, the OCS 50 H.P. BAT Single Reduction Pumping Unit has 


excellent performance records for OCS equipment — unusual production records 
Oklahoma City operators. 


@ Single Reduction Transmission @ Weather-proof Bearings 


@ Adjustable 24" to 74" Strokes @ Flat or V-Belt Pulleys—Right or 


Left Hand Drive 
@ Spacing Brake; OCS Balanced 
Cranks and Equalizers @ Flexible as to Speed and Power 
@ Many Novel Features on Steel Base, Sampson Post, Beam and Pitman 


Write for Illustrated Literature 


_ TEOQCEG/2=. 


COFFEYVILLE, KANSAS HOUSTON, TEXAS 
Sales Representatives in All Active Points in Mid-Continent Field and Hillman-Kelly, Incorporated, Los Angeles. Calif. 
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to the gas plant and is stripped by 
absorption. The residue is used for fuel 
and for repressuring. 


Approximately 60 percent of the 
gas goes back into the sand for re- 
pressuring. All except a few of the old 
areas are repressured but some forma- 
tions do not react so favorably as 
others because of a difference in perme- 
ability. In planning repressuring opera- 
tions the best geological data and pro- 
ducing characteristics of wells are 
procured and all factors, such as bot- 
tom-hole pressure, that might influence 
the repressuring are taken into ac- 
count. All input gas is injected at a 
pressure less than 1000 Ib. per sq. inch. 
The main feature of the operation is 
control of gas/oil ratios. 

Input wells are selected carefully 
and kept permanently as such when 
conditions do not change. Each pro- 
ducing area is repressured and operated 
as a unit; yet the general repressuring 
operation of the entire district is cen- 
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trally controlled so that flexibility in 
operation can procure the greatest 
efficiency in cooperation with other 
operations. 

For the manufacture of natural gas- 
oline from the gas produced in the 
district, three plants are equipped with 
both absorbers and distillation units. 
Mineral seal oil, however, is piped from 
these plants to compressor stations in 
the fields where absorbers are situated. 
After passing through the absorbers 
and stripping the gas at the field sta- 
tions, the rich oil is returned to the 
gasoline plants for distillation with the 
rich oil from the plants’ own absorb- 
ers. All crude gasoline, however, is sent 
to the central gasoline plant at Lomitos 
for stabilization. This system of con- 
solidating the distillation units in three 
plants and of stabilizing at one plant 
the entire product from the field has 
been found efficient and economical. 


The Lomitos plant has 32 compres- 
sor units. Of these 15 are on vacuum, 


Here can be seen how lines are laid 
the Negritos District, all abo 
ground. They are shown crogg 
gully. The center 10-in. and 12.in, 
are vacuum lines from a gathering x 
tion to a gasoline plant; the outs 
4-in. and 5-in. lines are mineral seal 
oil circulating lines, one Carrying lean 
oil and the other fat oil: the 8-in. con. 
ter line carries field fuel gas; and 
2-in. line is for high-pressure 9as to an 
input well for repressuring 
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the others put gas into the fuel apf 
repressuring systems. The gas cg, 
in at 14 in. vacuum and goes throy 
absorbers at a pressure of 45 Ib, » 
sq. inch. Gas for repressuring is ¢ 
pressed to a pressure anywhere betwee 
250 and 1000 Ib. per sq. inch. 
Lomitos plant is equipped with f 
absorbers and two stabilizers but 
crude gasoline from five other pla 
for stabilization. Gasoline can be prp 
cessed at a pressure of from 12 to % 
lb. with propane and butane sepay 
tion. Bottled butane is used along q 
coast down as far as Lima. All prog 
ucts are pumped to the refinery 
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Sag in lines is carefully computed fo 
all wells being pumped from central 
power. This is a well in Negritos 
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Talara through one 4-in. and one 34 
line at an input pressure of 200 
per sq. inch. 

There is a complete laboratory 
Lomitos for analyzing gas, gasoli 
oil, and water. Each plant has a sm 
laboratory for routine testing but 
is a general laboratory for all gasoli 
department work. 

Electricity is generated at the 
mitos and Verdun plants for all pum 
and for lighting at plants and in@ 
field in the vicinity of the plants. 
rest of the power used in the fi 
comes from the power station 
Talara. 

Except in very few cases, stato 
pumping crude from the field ares 
uated so that the oil gravitates to the 
from the field batteries at gather 
stations. Gas engines supply power # 
pumping through main lines laid abow 
ground. Tanks for checking oil gaug 
are situated at the top of a hill ab 
Talara, whence the oil gravitates § 
storage in the tank farm. 
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Sold Through Supply Stores Everywhere 





The Lobitos District 


HE Lobitos District lies north of 

Talara and is operated by Com- 
pania Petrolera Lobitos. The productive 
territories in this district are known 
generally as the Lobitos and Northern 
areas but the Northern division itself 
consists of the El Alto area and the 
Coastal or Restine area. Wells around 
Cabo Blanco may be considered as an 
individual area or as a part of the 
Coastal area. The general location of 
this district is indicated in Fig. 1, of 
article entitled ‘Production and Refin- 
ing Methods in Peru are Highly De- 
veloped,” and the relative positions of 
the different areas are shown in Fig. 
1, this article. Of considerable interest 
is the topography of the El Alto area, 
which is on the highlands rising to 
nearly 1000 ft. directly above the 
ocean and which is broken in the in- 
terior by deep canyons. Several wells 
producing in this area do not penetrate 
to sea level and thus are completed 
above the surface locations of wells 
drilled in the Coastal area. 
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Excellent roads have been built 
throughout the district and consider- 
able engineering skill is demonstrated 
in their construction along the cliffs 
rising from the ocean and into the vast 
canyons. Narrow-gauge railways pro- 
vide transportation for heavy materials 
and equipment to well locations as in 
the Negritos district and a similar net- 
work of tracks overs all the areas. A 
wider gauge main railway line connects 
the camps at Lobitos and El Alto, 
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Gasoline plant at Lobitos 


Lying north of Talara, the 
productive territories in this 
district are known gener- 
ally as the Lobitos and 
Northern areas — Drilling 
methods, production, gas 
utilization, and shipping 
facilities 


which are the operating headquarters 
for the Lobitos and Northern areas, re- 
spectively. 

Though the Lobitos is the oldest area 
and was developed first, the main shops 
are now at El Alto. These shops are 
complete in every detail and even the 
casing used in the wells is threaded 
there. An inserted-joint type of casing 
connection is employed and the pipe 
joints received at the shops are ex- 
panded at one end for inside thread- 
ing and contracted at the other end 


















































































for outside threading. The sh 
are equipped for forging. In 
chine shops a considerable amount of 
equipment is made especially to an 
the operating conditions encountered 
in the district. Such things as the cata 
linas (central powers) are of the cond ’ 
pany’s own design and are made y 
at El Alto. All work is done by Pes 
vians who hold positions from supers 
intendents down. 


Ops also 
the ma- 


Sea water is used for operations in 
the field; but plants for distillation of 
the water necessary for drinking, laup. 
dry, and other fresh-water require. 
ments are maintained at Lobitos and | 
El Alto. The Northern area js com- 
pletely electrified and the only boilers 
used here are for distillation and x 
the laundry. In the Lobitos District, 
some steam engines and gas engines are 
used. The distillation plant at Lobitos 
is built on the shore near the ship- 
loading mole and coils from this plant 
are run out on the pier for cooling with 
sea water. 

The power plant supplying electric 
current to all Northern area operations 
is just off shore in the Restine area. It 
consists of two 750-hp. engines driv- 
ing 835-kva. generators and four 200- 
hp. engines driving 174-kva. gener- 
ators. The 3300-volt current produced 
is stepped up to 11,000 volts for trans- 
mission. 


Drilling Methods 


Oil in the various areas is found in 
sheared sandstone. The reservoirs are 7 
formed by submarine land slips that 
occurred soon after deposition. The ac- 
cumulation generally has been around 
the axes of much-faulted anticlines. 
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At left: The Restine area along the 
coast, Lobitos District 
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(Continued from page 154) 
There are seven main horizons and all 
are of Eocene age. The highest is found 
from the surface of the ground to a 
depth of 1700 ft., and the lowest at 
depths from 3500 to 6500 feet. The 
sands are tight, but vary over the dis- 
trict, and are faulted. 

As in the Negritos District, it is im- 
possible to predict in many places what 
subsurface conditions will be encoun- 
tered. For example, two wells were 
drilled within 32 ft. of each other. In 
one flush production was found at 900 
ft., but in the other the sand was miss- 
ing. In another well the same sand was 
picked up twice. There was no doubt 
about this, as the sand was one that 
is positively identified and is different 
from any other sand in the district. 

All wells are drilled with cable tools 
and no coring is done. The driller, how- 
ever, collects a sample every five ft. 
of hole and lays this on a board for the 
geologist to inspect. The geologist ex- 
amines the samples thus provided and, 
if he desires, takes them to the labora- 
tory for paleontological analysis. It is 
impossible to make a definite predic- 
tion regarding cementing points or the 
location of the sand, even in areas 
where conditions are thought to be 
known. 

The first well in the district was 
completed in 1904 as a 50-bbl. a day 
producer at a depth of 1627 feet. This 
was in the Lobitos area, the first to 
be developed and from which the oil 
originally was produced from shallow 
depths. A deeper test later was put 
down and now almost all wells are 
drilled to 4000 ft., the deep wells be- 
ing completed between 4000 and 4500 
feet. The deepest well was drilled to 
6586 ft. in 1931, and has been flow- 
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Fig. |. Productive areas, Lobitos 
District 
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An electrically-drilled cable 
standing cemented. The ¢ 
equipment is on the narro 
track built to the well. Lobit 
Lobitos District 
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are drilled with electric power. C 
siderable activity is now being dintend 
in the eastern portion of the F| Al 
area and deeper wells may be dsile 
there. , 

The areas outlined in Fig. 1 are n 
completely developed and there js ec 
siderable drilling yet to be done. Ther 
: probably are productive areas in th 
* district yet to be discovered; but con- 
siderable time and money will have to 
be spent before they can be found, The 
uncertainty of the sands, even in the 
areas now being drilled, offers plenty of 
problems at the present time. There are 
12 rigs running at El Alto and six x 
Lobitos. 

As already mentioned, all drilling in 
the Lobitos District is done with cable 
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ing steadily since. 

The wells in the Northern area all 
are comparatively shallow, the average 
depth being 1500 ft., the deepest to 
date being only 2500 feet. All wells 
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A Catilina (central pumping station) 
handling 36 wells, Lobitos field 
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tools. In the Lobitos area on the south, 
where steam is employed in drilling 
some of the wells, ocean water is used 
in the boilers. The exhaust steam from 
the engine is run through coils to con- 
dense it and the fresh water so made 
is put back into boilers to keep down 
the salt content. Water used in the 
hole is taken from the ocean. 


Standard bits are used for drilling 
but an eccentric type also is employed 
to a considerable extent to save un- 
derreaming. Conductor pipe is ce- 
mented in all wells and ranges in size 
from 19-in. to 22-in. casing. The sur- 
face string for shallow wells is either 
10-in. or 12-in. casing and is set at 
from 500 to 800 feet. In deep wells 
the surface string is 14-in. or 15'4-in. 
and sometimes is run to 1500 feet. 
After setting this string, the well is 
drilled as far as possible with open 
hole; when the hole begins to cave a 
string of casing is run in and carried 
during drilling. 

It is the aim to cement just above 
the oil sand, then drill in and run the 
liner. Shallow wells generally are fin- 
ished with 9-in. casing, into which an 
g-in. liner is run. Efforts are always 
made to complete the deeper wells 
with 5-in. or 6-in. casing. Deep tests 
are usually completed with 4-in. cas- 


ing. 
POPPE PPP PPP PPP LPP PPP PPP OOO 
Cabo Blanco. Sea lines go out from 


here to load crude from the northern 
areas of Lobitos district 
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Production and Gas Utilization 


Production from the entire Lobitos 
District is approximately 6700 bbl. 
daily, more than 4000 bbl. of which 
comes from the El Alto area at the 
present time. This is from 450 wells 
in the Northern area and 220 in the 
Lobitos area; approximately one-fourth 
of all these wells flow naturally. Both 
high cold-test oil and low cold-test oil 
are produced, the gravity of the for- 
mer being about 37 deg. A.P.I., and 
that of the latter 35 deg. A.P.I. No 
high pressures are encountered. The 
gas/oil ratio in the Northern area 

(Continued on page 162) 


i 
CP PO Cre tite ae ae oe eee 


The water condensing plant at Lobi- 
tos. Coils are built on the mole for 
cooling with sea water 
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IN DRILLING 
and PRODUCTION EQUIPMENT 


Nothing can supplant the simple requirements of SAFETY, 
EFFICIENCY and DEPENDABILITY in oil well drilling and pro- 
duction equipment. Current Emsco products embody these 
essential features to the maximum degree attainable, upholding 
traditional Emsco leadership in design and performance that 
are geared to uninterrupted progress in drilling wells to any 
required depth. Complete engineering bulletins on any type 
of Emsco equipment are immediately available on request. 


EMSCO DERRICK & EQUIPMENT COMPANY 


6701-7101 South Alameda Street « Los Angeles, California, U. S. A. 
PLANTS: Los Angeles — Dallas — Houston 
All Emsco Machinery and D + B Products Sold Exclusively in Mid-Continent Fields by The 
Continental Supply Company. Export Office: Continental Emsco Co., 30 Rockefeller Plaza, 
New York. Foreign Office and Plant: Emsco Engineering Co., Ltd., St. Albans, Herts, England 
Exclusive Distributor in California: The Republic Supply Company of California 

















Gathering station, El Alto area of 
Lobitos District. Separators are on th 
ground since oil is under pressure . 
this field and the pressure forces 
oil up into tanks 
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(Continued from page 159) 

ranges from 200 to 1200 cu, ff 
| bbl.; that in the Lobitos area jg 
proximately 2500 cu. ft. per barred, 
Some of the wells are on gas-lift onl 
L a we | ; most of these are flowed intermittently 
7 ‘ with a device patented by an employee 
of the company. Central powers, 
7 “catilinas,” are used generally for the 
pumping wells, one power alone han. 
dling 36 wells. Most of the separators 
at the gathering stations in the El Alt) 
area are placed on the ground. As th 
oil is produced under pressure in this 
field, there is sufficient pressure in the 
separators to flow the oil into th 

tanks. 

There are compressor stations in each 
area and an absorption plant at Lobitos, 
Gas going to the absorption plant js 
taken off the separator and into the 
plant at five in. vacuum. It passes 
ie ; through the absorbers at a pressure of 
30 lb. per sq. in., and, after stripping, 
. = goes into the fuel line or to compre. 
. — sors. At the compressors the pressure 
of the gas is boosted for use in repres- 
suring operations in the Lobitos area, 
Input wells for repressuring usually are 
kept as such for this purpose but some- 
times they are changed when different 
locations for gas injection are deemed 
advisable. 
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Shipping Facilities 


Crude oil from the entire Lobitos 
District goes to various destinations; a 
complete supply is sent to the com- 
pany’s refinery at Manchester, Eng- 
land. The natural gasoline manufac- 
tured at the absorption plant is piped 
to the International Petroleum Com- 
pany’s refinery at Talara. 

Oil from the Lobitos area is shipped 
from Lobitos and that from the 
Northern area from Cabo Blanco. At 
Lobitos both the high cold-test and 
the low cold-test oil is pumped t 
tankers through sea lines extending 
5000 ft. into the Pacific Ocean. One 
_- line is 10 in. and the other 9 in. in di 
eee : «or oa ameter. At Cabo Blanco, the high cold- 

oo test oil is pumped through the sea line 

Bicone oo but the low cold-test oil flows by grav- 

<r lierancaien ity through its line to the ships taking 
mere) woes it as cargo. Both lines here are 10 
in diameter and are 1300 ft. long. 
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Sea-going freighter unloading casing. 
“ The end of mole can be seen on 
‘extreme right, Lobitos 
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Petroleum Development 
~= Argentina » 


Drilling and development operations in the Argentine Republic under 
Government control show great progress 


GROUP of inhabitants from 

Comodoro Rivadavia (National 
Territory of Chubut), who were al- 
most completely without any sources 
of drinking water, requested the Na- 
tional authorities to send them a drill- 
ing machine whereby they might 
remedy their serious plight. 

The request went to the Depart- 
ment of Agriculture, and this depart- 
ment then directed the Mining, Geol- 
ogy, and Hydrology Division (today 
known as the Department of Mining 
and Geology) to proceed to explore the 
land and to drill for water. For this 
purpose, in 1903, light rotary drilling 
equipment was installed. 

Drilling was begun in the town of 
Comodoro Rivadavia, but, for some 
technical reasons, it was abandoned at 
a depth of 175 meters (574 ft.). 

At the beginning of 1907, the same 
department sent a Fauck steam drill- 
ing rig, with a capacity for drilling to 
a depth of 500 meters (1640 ft.), and 
equipped with injector. This rig was 
installed approximately three kilome- 
ters from Comodoro Rivadavia, and 
drilling was begun on March 24, 1907. 

The work proceeded despite the 
many handicaps arising from adverse 
weather conditions on a land thereto- 
fore unexplored, and on November 20 
of the same year the maximum depth 
was reached without finding any signs 
of a possible supply of drinking water. 

At a depth of 535 meters (2058 
ft.) something unexpected began to 
appear; at first gas bubbles were ob- 
served, then a strong smell of oil. This 
resulted in drilling being continued 
to a depth of 540 meters (2072 ft.). 
On December 13 it was positively 
proved that oil had been found, and 
only a short time thereafter the well 
made a flow, producing ten cu. meters 
(63 bbl.) of oil. 

With this discovery one of the rich- 
est and most extensive oil zones in 
Argentina was found. Further and 
more intensive drilling operations were 
undertaken, and for this purpose a new 
Fauck drilling rig of the same type as 
the first was used but with a capacity 


for drilling to a depth of 1000 meters 
(3280 ft.). 
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By the end of 1910 there were six 
producing wells in the Comodoro 
Rivadavia zone. From that date drill- 
ing operations were increased further, 
as may be seen in Table 1, wherein 
are given in detail the number of pro- 
ducing oil wells brought in by Yacimi- 
entos Petroliferos Fiscales (Y. P. F.), 
a State division created with the Com- 
odoro Rivadavia oil discoveries. This 
division has been gradually enlarged 
until today it embraces in an integral 
form the entire oil industry of Argen- 
tina. 

The first drilling at Plaza Huincul 
(National Territory of Neuquén), 
which was climaxed with discovery of 
oil in that zone at a depth of 603-606 
meters (1978-1989 ft.) was done with 
a Fauck drilling rig of the same type 
as those utilized at Comodoro Riva- 
davia. Oil was found at Plaza Huincul 
on October 28, 1918. 

Subsequently, drilling was carried 
on in the provinces of Salta, Jujuy, 
and Mendoza, with very satisfactory 
results. These regions still are pro- 
ducing oil. In the National Territory 
of Rio Negro (Nirihuau) and in the 
province of Santa Fe (San Cristobal) 
various wildcat wells were drilled, but 


here only signs of oil were found. (The 
various zones in the Republic where 
drilling operations have been carried 
on may be found in Fig. 1.) 

As an illustrative detail it is men- 
tioned here that the well Lunlunta No. 
2 (Province of Mendoza), where no 
oil ever was found, was drilled to a 
depth of 2476 meters (8124 ft.), it 
being the deepest well drilled in the 
Argentine Republic to this date. 

On Table 4 it may be seen that 
General Fiscal Department of Oil 
Fields listed, at the end of December, 
1936, 2563 drilled wells, distributed 
as follows: 2110 in the Comodoro 
Rivadavia zone; 300 in the Plaza Hu- 
incul zone; 111 in the provinces of 
Salta and Jujuy; 39 in the province 
of Mendoza; two in the Gobernacién 
(National Territory) of Rio Negro, 
and one in the province of Santa Fe 
(San Cristobal). 

The first drilling in the Gobernacién 
of Chubut was done with steam, in- 
jector-equipped Fauck drilling rigs. In 
1914 two Dutch steam drilling rigs 
were installed, with a capacity for 
drilling to 800 meters (2625 ft.), and 
in 1916 and 1917 the first cable-tool 
drilling rigs from Canada and Penn- 





Table | 
Number of exploratory and producing wells 





Salta and Jujuy 


Mendoza Nirihuau 8. Cristobal 





Pro- | Explo-| Pro- | Explo-| Pro- | Explo-| Pro- 


ducing | ratory | ducing | ratory ducing ratory ducing 























C. Rivadavia P. Huincul 
Year | Explo-| Pro- | Explo-| Pro- | Explo- 
ratory | ducing | ratory | ducing | ratory 
ee 1 
ee 
3 
= 2 
eae wa 
1912 1 
ae 3 
ie 1 1 
SE 1 8 
EN 1 14 
1917 3 7 
3 28 
ee 2 16 1 
1920. . 4 20 2 
ae ae 23 2 
1922... 32 2 
= 1 43 6 
_.. 3 51 4 
1925 7 119 2 6 
. a 10 131 1 14 
1927... 5 122 1 18 
1928. . 10 131 1 27 1 
eae 9 155 2 26 2 
as 11 154 bed 22 1 
a 24 171 30 4 
1932 42 157 4 19 s 
1933 31 124 6 11 2 
1934 17 122 9 15 4 
1935. . 19 145 8 29 7 
1936 23 99 11 19 3 
Total 237 1873 64 236 32 
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Fig. 


1. Various zones in Argentina where drilling operations have been carried on 
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WAY BIT 
the ofi 
Bt— 
th 
{ymous. Its 3 


god 3 extra long reaming 
blades break-up the cut 
quickly, and enable you to 
i] a straighter hole in 


dn 
iss time. 


_.. This is 
ginal Green Head 
the one that made 
name of Green Head 


In SOUTH AMERICA and through- 
out the World ... You’re sure to do 
the job better with... 


ate ca NESTE Ym ES 





pilot blades 


GREEN HEAD 
PRODUCTS 


DESIGNED FOR LONGER... 
MORE SATISFACTORY SERVICE i32sitsiet 


formations are encoun: 
tered. It holds to gauge 
and helps to eliminate 
trouble caused by water 
courses cutting out. Pro- 
vided with one or two cir- 
culating holes on each 
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shallow drilling. No in- 
iricate parts to get out of 
order. Not affected by 
temperature variations— 
there is no fluid to leak, 
freeze or change. Easy to 
install or quickly dis- 
mantle. Ask for complete 
details and prices. 





GREEN 


BIT AND SUPPLY CO. 


( Formerly Suetcher & Pittman) 


Oklahoma City, Okl 


According to rigid tests of actual performance, under all 
conditions, Green Head has proved unparalleled in its 
field of service. With unvarying accuracy and rugged 
srength, it enables you to drill straighter holes, helps to 
complete difficult jobs and is a safeguard against “pulling 
in” of derrick. There are five types designed for deep or 


ACCURATE - RUGGED - DEPENDABLE 


‘Give me a Green Head every time,” say hundreds of 
operators who are benefited by the superior performance 
of the Green Head Line Scale. 










blade as desired. Each hole 
has a hard metal, replace- 
able bushing which its 
welded into place. 








HEAD 





GREEN HEAI 
REAMERS... 4 
reaming blades, one- 
piece long shank con- 
struction, made of 
the finest chrome 
nickel steel, accord- 
ing to the same rigid 
specifications, supe- 
rior engineering and 
skilled workman- 
ship as found in Green Head Bits. 
Efficient for drilling wells from top to 


3-WAY BIT... Made 
with extra long blades 
which are faced and in- 
serted with the best hard 
surfacing materials avail- 
able. There is one or two 
circulating holes on each 
blade as desired, each in- 
serted with special hard 
metal, replaceable bush- 
ings of sufficient size to 
provide the correct amount 
of fluid on each blade. 









Export Office: 30 Rockefeller Plaza, New York City 


ahoma; Houston, Odessa and Corpus Christi, 
Texas; Scott, Louisiana. 





bottom; helps to drill straighter hole by 
acting as a stabilizer for drill pipe; pre- 
vents ‘‘whipping’’; keeps pipe in the cen- 
ter of hole. 
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sylvania were introduced, and after 


these steam rotary equipment began Table 2 7 
to be used. In 1925, the General Office Number meters drilled from 1907 to December 31, 1936 
of Y. P. F., in its desire to possess the jnnetcienenite e 











se 


best and most up-to-date equipment, Year | C. Rivadavia | P. Huincul (Salta and Jujuy! Mendoza Nirihuau | S. Cristobal | Tota) 

a a a seni cette oasis nimaneinaabieeanteieei = ' ‘ gol @ 

and to economize with efficiency, in- 1907 | 540 | | | | _ 

; : 1908 618 40 

troduced the electrification of all 1909 | 643 | 
° ° ° ° 9 7 | | 

equipment in the Comodoro Rivadavia aes | | a 

field, installing at the same time large a a | im 

electric generators for the production 1914 191s | oH 

5 81233 | O18 

of the necessary power. 1916 | 8,854 | 263 | om 

4 one ad | | | 9,117 

In those fields where no central elec- —| oo | a | | | Sis 

tric plants have been installed, Diesel | Be | | 14084 

P 4 ‘ . 105 

engines are being employed for drill- 1921 | 14.054 | 1,450 | | i 

. tne ars es ae 1922} 20.454 | 2716 | ain 

ing an ave pro e ig y emcien . 1923 | 24,302 4,024 | | 28°395 

To the end of 1936, as shown in | oo oa | | 46,655 

; >| —_ 89,845 

Table 2, the total footage drilled was 1926 | 86,954 | 8054 | | | 9500, 

: 27 80,692 | 2788 | r 

1,830,314 meters (6,005,260 ft.), dis- 1928 | 91,677 | 16,693 | $7 | soviet 


20,344 | 1,739 


nal 1929 | 115,228 | 137311 
tributed as follows: 1,486,778 meters 1930 | 113.208 | 18,600 2514 | | 137 
(4,878,119 ft.) in the Comodoro 1931 | 139,134 | = 21,858 7,698 | | | 168,690 

: ' 1932 | 149,498 20,202 11,137 1,866 189.703 
Rivadavia field; 233,291 meters (765,- 1933 | 113,517 | 17,944 13,610 3,932 835 1,136 | 150,974 

. : 1934 | 111,049 20,578 | 3,928 6,191 | 705 31s | aso 
428 ft.) in the Plaza Huincul field; 1935 119:759 | 31,708 14064 | 7282 | as 7 | ae 
76,874 meters (252,224 ft.) in the cast <n AR Oc Mn 154,523 
provinces of Salta and Jujuy; 29,736 Total| 1,486,778 | 233,291 76,874 29,736 | 2,134 1,501 1,830,314 





meters (93,003 ft.) at Mendoza; 2134 

















oo. 


Bid __ Astra Company 


ee / 
to. A 
ms 














Oil Company 





. 


cael 
Railroad to C° San Jorge 


a 


















Y.PF 
~ Ol Wells Serial RA | 
















Railroed Oil Company “ae 


20d Pe 







gl ose be 
& hes Pe soees, 
x Lia 
row 


: = Well 247°" - 











1 itl ieee 
| Fig. 2. Map show- 
ing Comodoro Riva- 
davia zone of 5000 hec- 
tares in which a new pro- 
ducing horizon was found 
at a depth of approximately 
800 meters below sea level, 200 
meters deeper than the original 
horizon 


























YPF 
Camp” Sur 

















THE PETROLEUM ENGINEER 


TH AMERICA APPROVES ! 


iss aero ; Two Types of Tub- 
/ Type “K’’ Tubing ing Catchers, one 

and Casing Swab. for Wells under 
4,000 Ft., one for 
Wells over 4,000 
Ft. 
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Fiction Kelly Drive and 








m "D” High Pressure 
Saver for Drill Pipe 
Tubing tested to 3,000 


Collapsible Friction Kelly Drive, High- 
Pressure Drilling Head for Round 
Kelly, Quick Detachable Coupling, and 
Type “D’” High-Pressure Oil Saver 
tested to 3,000 Lbs. 








Three Floor Blocks, 
Light, Medium and 
Heavy Types. 
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Type “’C’”’ Sucker 
Rod Stripper, 


tested to 400 Lbs. 


peg PI, 
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ee 4 } 


Any Depth. 
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New Type ‘’B-1°’ Tubing 
Oil Saver, for Pressures 


up to 500 Lbs. 


Head Packer, 


Type “C” Control 


has 


One Long Rubber. 





THE GUIBERSON NAME REPRESENTS 
A GUARANTEE BECAUSE .. . 


For 20 years GUIBERSON has successfully 
sold in foreign markets. 


All GUIBERSON Tools are proven in use. 


All GUIBERSON Tools are tested before 
leaving shops. 


All GUIBERSON Tools are made of finest 
materials with skilled workmanship by 
latest precision methods. 


Other GUIBERSON Tools of the same impor- 
tance, quality and workmanship as those here 
shown are available. 


THE GUIBERSON CORPORATION 

Box 1106, Dallas, Texas 
Maracaibo, Venezuela, S. A.; 30 Rockefeller Plaza, 
New York, N. Y. 

Catalogs with Complete Descriptive Engineering Data and 

Price Lists Supplied on Request. 
See your 1937 Composite Catalog. pages 711 to 746. for 
complete catalog of Guiberson equipment. 














meters (7002 ft.) in the region of 
Nirihuau (Gobernacién of the Rio 
Negro), and 1501 meters (4925 ft.) 
in the region of San Cristobal (Pro- 
vince of Santa Fe). 

The number of drilling rigs in use 
at the present time is given in Table 3. 

From this table it may be seen that 
35, or 43.2 percent of the units are 
actively engaged in drilling, thereby 
indicating the great importance that 
Y. P. F. attaches to drilling operations 
and to new oil discoveries. 

Table 4 shows the results obtained 
from the 2563 drilling operations per- 





Zone 
C. Rivadavia 
Plaza Huincul 
Salta and Jujuy 
Mendoza 
Nirihuau 
San Cristobal 


Totals 





Table 4 


Producing 
Oil Wells 


1894 
250 
94 
24 


Non-Pro- Gas Struct gy 
Gi s ural 

ducers Wells Explorations Total 

a il 

38 7 

; 17 2110 

‘ 300 

lll 

39 


9 


“ 


1 
2563 





beneath that discovered in 1907 in this 
region, and which latter has produced 
continuously for 29 years. 


The new producing horizon is ap- 





Exploratory drilling 

Drilling in proven fields 
Structural wells 

Deepening, repairs on wells, etc. 


Totals 





Table 3 
C. Rivadavia 


19 


41 


Salta 


Huincul and Jujuy Mendoza Total 


Q 


o 
x 








formed by Y. P. F. 
1936. 

With regard to the Comodoro Riva- 
davia zone, it is peculiarly significant 
that in 1925 there was discovered a 
new oil-producing horizon immediately 


end of 


to the 


proximately 800 meters below sea level, 
200 meters (656 ft.) deeper than the 
original horizon, and to the present 
time it has been ascertained that it 
embraces a regular, common area, show- 
ing certain uniformity with an appre- 





ciable production (wells: 1586, 247) 
831, 50, etc.). The acquisition of thi 
newly - discovered oil - producing horie 
zon upon the original 5000 hectare 
zone illustrated in Fig. 2 is of great 
importance, if it is taken into consid. 
eration that the zone is now jn pro. 

duction with all installations and a 
provements already available; drilling 

therefore, will not be costly, as hi 

depth is very moderate. The oil pro § 
duced by these wells is a higher grad 

than that obtained from oil produced 

in the same field at higher levels, ang 

fetches a higher price. 

Drilling to greater depths than the 
newly-discovered horizon will be 
undertaken for the purpose of ascep 
taining if any other productive hore 
zons are present. 











During the past few years, due to sales effort, adver- 


OTE! 


tising, and ‘tone man telling another,” operators in 
many fields have learned of a different method of ream- 
ing with a tool which is also ideal for stabilizing drilling 
bits, hole enlargers and core bits; also almost indispen- 
sable for many types of directional drilling. 


It is apparent that by placing the cutters at an angle 
so that the top of the cutter leads into the formation, 
a slicing or shearing action is secured. However, only by 
making these cutters convex (or barrel-shaped) is it 
possible to have the cutter, for its full length, in uni- 
form contact with the formation. Thousands of runs 
have demonstrated that this method secures results 
which are all that could be desired. The hole is reamed 
to full gauge, is round, and no tight spots are left to 
cause difficulty at a later time. 

Another extremely important advantage of this de- 
sign is that the cutting action is performed by the top 
surface of the disc-like teeth. This produces a slight 
downward thrust—just enough to hold the bit or core 
barrel on bottom and obtain maximum cutting on bot- 


rect angle, they contact from 25 per cent to 35 per cent 
of the circumference of the hole and maintain an even, 
concentric contact as long as rotation is continued. The 
stabilizing, centering action thus secured prevents the 
bit from ‘“twalking” and permits the core barrel or bit 
to revolve around its true axis and cut the maximum 
footage of round, vertical, full-gauge hole before be- 
coming worn. 


This efficient tool is manufactured by the Security 
Engineering Co., Inc., with its plant and general offices 
in Whittier, California. Over-seas operators can secure 
literature, recommendations and other details from John 
H. Baird, 420 Lexington Avenue, New York, N. Y., 
U. S. A. South American operators will find it more con- 
venient to communicate with S. B. Schnitter, No. 4 Mary 
Street, Port of Spain, Trinidad, B. W. I., who is familiar 
with conditions in Venezuela, Trinidad and generally 
throughout South America. 


Foreign operators find the Sievers Reamer particularly 
desirable because of its positive locking device and 


sturdy construction, which minimize danger of lost 
parts, and insure safe, continuous operation. Simplicity 
of design makes it an easy matter to take the tool apart 
when making replacements. 


tom—but not enough to exert any “threading down” 
action. 


Many operators are frank to admit that they consider 
stabilizing the bit, core barrel, wall scraper or other 
tool of equal importance with the reaming action, but 
in any event double duty and double value are present. 
By having the cutters barrel-shaped and set at the cor- 


Please refer to page 66 of this publication where both 
single-three-point and double-three-point Sievers Ream- 
ers are illustrated. 
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and a . som 
Nels hsiste The next International Petroleum Expo- will be displayed, demonstrated and dis- 
sition will be held in Tulsa, Okla., U.S.A., cussed. From aerial photography, seismo- 
DIVISIONS May 14-21, 1938. Founded in 1923, this is graph and core drill, to portable rotary 
the original oil show and the greatest ex- drilling equipment, modern pumping 
of th e position in the world devoted to a single units; the latest refining methods and pipe 
industry. line equipment will be here for your in- 
The latest equipment, methods and im- spection. Plan now to attend the Tulsa oil 
Petroleum provements which science, engineering show and visit adjacent production, refin- 
and practical experience have developed ing and pipe line and scientific operations. 
Industry in the petroleum industry in recent years, For compleje information, write, 
WM. B. WAY, General Manager 
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Producing wells at Restinga de Ali, Comodoro Rivadavia zone 








Production and Production Practice 
in Argentina 


O' production in the Argentine 


Republic is under the general 
supervision of Yacimiento Petroliferos 
Fiscales (Y.P.F.), or the Argentine 
Government Oil Fields. Oil first was 
discovered December 13, 1907, in the 
Comodoro Rivadavia (National Terri- 
tory of Chubut) area, latitude 46 de- 
grees, in the southern part of the Re- 
public. Three other oil fields since have 
been developed. They are: Plaza 
Huincul, discovered in 1918, Salta, in 
1928, and more recently Mendoza, dis- 
covered in 1932. From Table 1 it may 
be noted that the principal production 
is from the Comodoro Rivadavia field, 
the other three producing only a minor 
portion of the total, with the result 
that of the total oil output from the 
Republic between 1907 and 1936 the 
Comodoro Rivadavia Field produced 
92.8 percent, and the three other areas 
combined only 7.2 percent. 


174 











The first oil discovered 
in the Argentine Repub- 
lic was in the Como- 
doro Rivadavia area, 
December 13, 1907 — 
three other fields since 
have been developed 
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From 1907, when oil was discovered, 
to the present time there have been 
two outstanding periods of activity. 
One from 1907 to 1926, when activity 
in the oil industry gained momentum 
as crude became the principal fuel, and 
from a production of 16 cu. meters 
(101 bbl.) in 1907, the output reached 
a total of 743,739 cu. meters (4,677,- 
895 bbl.) in 1927, with a total pro- 





duction for the 20-year period of 4, 
044,738 cu. meters (25,440,189 bbl.). 

From 1927 to 1931 production re- 
mained stationary, and during this 
period the total was 4,257,455 cu. 
meters (26,778,115 bbl.), this figure 
representing an average yearly output 
of 851,491 cu. meters (5,355,625 
bbl.). On the other hand, from 1932 
to the present, with improvements in- 
troduced, production increased gradu- 
ally, totaling 4,743,641 cu. meters 
(29,836,079 bbl.), a yearly average of 
948,728 cu. meters (5,967,215 bbl). 
The increase was even more noticeable 
in 1936, reaching 1,140,188 cu. meters 
(7,171,440 bbl.). This rate of increase 
also has been maintained so far this 
year; between January and March the 
daily average production was 3,400 cu. 
meters (21,385 bbl.), or a net 10 per- 
cent increase over the 1936, and 50 
percent over the 1927 average. 
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UGGED pipe and rugged joints are re- 
= to withstand the rough treatment 
of overland pipe-line construction. With Multi- 
Flame Lindewelding, you can develop the full 
strength of the pipe itself in every joint, even 
when the tensile strength of the pipe is 110,000 
pounds per square inch. A properly made 
Lindeweld will consistently resist the standard 
90 degree backward bend without showing any 
evidence of weakness. 

Ask your Linde representative or the Linde 
office near you for complete information and 
the new booklet, “Lindewelding Pipe Lines.” 
The Linde Air Products Company, Unit of 
Union Carbide and Carbon Corporation, New 


York and principal cities. 





This schematic cross section shows the Multi-Flame 
Lindewelding Head in action. The small flames, A, 
prebeat the pipe while the main flame, B, melts the 
welding rod and postheats the weld. In the circle is a 
cross-sectional view through the preheating flames, A. 


Pipe lines are rugged.. 
when Multi-Flame Lindewelded 


























A construction scene on a 
35-mile 16-inch Lindewelded 
gas line in California. 
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It should be emphasized that the in- 
crease in production is due to the con- 
stant improvement in technique as ap- 
plied to drilling operations. The oil re- 
serves also have been increased from 
year to year, assuring a very promis- 
ing future for the industry. 


PRODUCING FORMATIONS 


Comodoro Rivadavia. It has been 
stated previously that these oil forma- 
tions are the most important, both in 
extent and in production. They derive 
their name from a neighboring town. 
The original discovery of oil was made 
while searching for water. Realizing 
the importance of the discovery, on 
December 24, 1910, the National Gov- 
ernment founded in Comodoro Riva- 
davia the National Oil Administration, 
which took charge of operations in the 
territory. By decree of June 3, 1922, 
the National Oil Administration was 
changed into Department of Govern- 
ment Oil Fields, or Y.P.F. 

Until 1927 operations were limited 
to the reserve zone, formed by virtue 
of a decree of August 29, 1910, and 
having a superficial area of 5000 met- 








TABLE | a 
Production in Cubic Meters* 
Year C. Rivadavia P. Huincul Salta Mendoza Total 
1907 16 se — 
1908 1,821 1 = 
1909 .... 2,989 aan 
1910 3,293 3993 
1911 . 2,082 eae 
1912 7,462 TAG 
1913 20,733 20'ts 
1914 43,795 43.795 
1915 81,580 81539 
1916 129,780 129’ 79; 
1917 181,704 18170, 
1918 197,573 13 197'536 
1919 188,093 20 188'113 
1920 226,544 611 207'Iss 
1921 277,807 919 278,796 
1922 343,910 4,978 348, 888 
1923 400,048 7,138 407.186 
1924 544,367 9,554 553,991 
1925 609,272 14,764 624.036 
1926 720,243 23,496 743-739 
1927 792,364 30,511 829 977 
1928 811,931 47,532 1,141 860.604 
1929 807,213 61,853 3,105 872.171 
1930 721,592 89,927 16,494 828013 
1931 748,337 101,895 23,360 873,599 
1932 788,899 93,525 19,579 252 902,955 
1933 816,281 66,337 37,809 1,361 921.728 
1934 760,019 52,247 20,747 2,551 835.564 
1935 857,026 61,516 19,509 5,795 943,846 
1936 1,018,299 79,010 33,298 9,581 1,140,188 
Totals 12,105,073 745,846 175,042 19,540 13,045,501 
10ne cubic meter 6.2897 bbl. 





ers, which by 1935, was literally cov- 
ered with oil-producing wells. These 
wells had been drilled to exploit the oil 
sands found at depths of 500 and 600 
meters (1641 ft. and 1969 ft.) below 





sea level, the upper sands including the 
Glauconitico, Lignitifero, and Hori- 
zonte Madre, and the deeper sands the 
Horizonte Continental. In 1935 there 
was found in this zone a new horizon 








ror er 





A group of wells off-shore pumped from a central power, Caleta de Cordoba, Comodoro Rivadavia zone 
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The Kobe All-Purpose* Pump meets the 
urgent demand for a method of pro- 
ducing any well or group of wells with 
dependable assurance of the highest 
volumetric and overall field efficiencies 
under practically all operating conditions. 


KOBE, 


Wells of Any Depth 
Straight & Kinlied Holes 
lndividuet Wells 
Central Plant Operation 
Oil of Any Gravity 
Difficult. Wax Conditions 
Stripper Wells 


Automatic 
Production 
2 





Contro] 


Performance records over a period of years 
provide ample evidence of this ability. 
These records, together with the services 
of Kobe engineers and a vast amount of 
engineering data, are available to any oil 
company having production problems. 


INCORPORATED 


3040 EAST SLAUSON AVENUE, HUNTINGTON PARK, CALIFORNIA 
Branch Office: 3119 South Robinson Avenue, Oklahoma City, Okla. 
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some 300 meters (984 ft.) below the 
Horizonte Continental; this horizon 
was given the name of Horizonte Pro- 
fundo. It has been determined that this 
latter embraces an area comparable to 
that of the previous two upper hori- 
zons. Its production is high and the 
oil is of an excellent quality. Thus, this 
recent discovery bears almost the same 
significance as the first discovery 28 
years before. 

In 1928, and after exploration ad- 
vanced toward the west and new zones 
were discovered, the exploitation of 
Cafadoén Perdido was begun; and in 
1932 the exploitation of Escalante be- 





















PETOL TUBING TONGS 





gan. These two zones lie 25 and 32 
kilometers, respectively, from the An- 
tigua Zona de Reserva (Old Reserve 
Zone). Finally, in 1933 exploitation 
operations were begun at las Restingas, 


the 





Speed, ease in handling and safety are the main 
reasons why Petol Tubing Tongs have become 
the world’s largest sellers. 
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PETOL FITTING TONGS 
| Designed for making up high pressure fittings. 
+Smooth ratcheting action, will not jam or lock on 







manera 


PETOL PIPE TONGS 


Widely used for making up and breaking out 


screw pipe on lines. 





25 TYPES 


GEARENCH MFG. COMPANY 
HOUSTON, TEXAS 
‘‘Most Complete Line of Tongs in the World”’ 


Positive 
crushing 
tong the 
tough jobs in the 
rig 





PETOL BULL TONGS 


275 SIZES 





TABLE 2 
Total Daily ay, 
1936 cumulative production 
No. of production production Area per ae well 
producing in in well in ec., 1936) 
Zones wells cu. meters cu. meters hectares en maa 
—— — —————_ 2 a erg 
Central Zone 1,134 442,392 9,815,307 2.51 —“_“ 
Canadén Perdido 130 195,765 973,027 215 @ tae 
Escalante 66 107,862 759,551 5.33 rem 
Restingas 141 269,995 546,623 1.94 to 
Exploraciones s 2,285 10,565 9-109 
Totals and averages 1,479 1,018,299 12,105,073 2.73 2106 
—$$—$—___| 


STANDARDS 





grip and perfect ratcheting, non- 
and non-jamming features make this 
outstanding choice for miscellaneous 
shop and around the drilling 








zones adjacent to the seacoast, wher 
at the present time 197 wells are on 
ducing within an area of 13 kilo. 
meters. 

At Canadon Perdido the same Series 
of sands as those in the Central Zone 
(Old Reserve Zone) are being devel. 
oped. At Escalante the Continental ; 
being developed, the Glauconitico pro- 
ducing gas exclusively, Production 
from I:s Restingas results from a mer. 
ger of the Glauconitico and the Lig. 
nitifero. . 

Despite the fact that these horizons 
are below sea level, as has been stated, 
the depth of the wells increases with 
the distance from the west seacoast. 
This is due to gradual elevation of the 
subsoil and of the soil that forms ; 
series of small table lands rising higher 
and higher and linked together by 
chains of hills and mountains, at the 
foot of which numerous wells als 
have been drilled. Thus, while the 
depth of the las Restingas wells aver- 
ages 600 meters (1969 ft.), it increases 
to 800 meters (2625 ft.) a few kilo- 
meters from the coast, the depths at 
Cafiadén Perdido being of from 800 to 
1000 meters (2625 ft. to 3281 ft.), 
and in Escalante from 1000 to 1200 
meters (3281 ft. to 3937 ft.). It may 
be added that drilling operations con- 
ducted more toward the central part 
of the country found oil-bearing strata 
at depths of more than 1500 meters 
(4922 ft.). 

Table 2 shows the most important 
details of oil production toward the 
end of 1936, with regard both to qual- 
ity and to zones. 

Plaza Huincul Fields. These ate 
situated in the western part of the 
Republic, at 39 deg. latitude, in the 
National Territory of Neuquén. They 
have been producing since 1918. Pro- 
duction here also was discovered by the 
Department of Mines, Geology, and 
Hydrology, having come under the di- 
rection of the Department of Y.PF. 
in 1922. 

Development here is in three zones 
known as Campamentos (Camps) No. 
1, No. 2, and No. 3, in accordance 
with the order in which they were dis- 
covered in the years 1918, 1925, ané 
1927, respectively, with a combined 
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area at the end of 1936 of 220 hec- 
tares distributed as follows: 36 for 
Campamento No. 1, 98 for No. 2, and 
66 for No. 3. The figures in Table 3 
show the production status of this 
zone. . 

The wells in these fields exploit the 
sandy formations, at depths varying 
from 600 to 800 meters (1969 to 2625 
ft.), the shallower depth corresponding 
to Campamento No. 1 and the deeper 
to Campamento No. 3. 

Salta Fields. These fields are situ- 
ated in the northern part of the Repub- 
lic, within the province of the same 
name, and include the zones Campam- 
ento Vespucio (Republic Argentine 
Mine) and Tranquitas, which began 
producing in 1928 and 1931, respec- 
tively. 

The Campamento Vespucio zone em- 
braces an area of 29 hectares, and its 
production has reached its peak. The 
oil here is from the calcareous forma- 
tion of the “Gondwana” and is found 
at a depth of from 500 to 600 meters 
(1641 to 1969 ft.). The producing 


_— TABLE 3 
} Daily av. 
Total production 
1936 cumulative per well 
No. of production production Area per (Dec., 1936) 
producing in in well in in 
wells cu. meters cu. meters hectares cu. meters 
Zones a — Pee ae - sy 
—— ae 51 12,267 224,183 1.10 0.602 
Campamen'® No. 9 66 34,716 170,230 1.48 1.318 
enema ‘a. 8 48 27,833 345,870 1.38 1.790 
n am? ofp 5 Bes 
Conpesciones 4 4,194 _ __ 5,563 i ie 
atte : = ane eo 9¢ 
Totals and averages 169 79,010 745,846 1.32 1.237 
ee 





Table 4 gives a resumé of the pro- 
duction in these beds at the end of 
1936. 

Mendoza Fields. These fields are 


situated in the province of Mendoza, in 


the western part of the Argentine Re- 
public, at 33 deg. latitude. 


Exploitation here began in 1932 in 


the Cacheuta area, upon a property of, 


the Mendocina Oil Company. One of 
the company’s wells, the Victor, was 
reworked and began producing again, 
thus encouraging the drilling and re- 
working of other wells. 

In 1934 oil was found in the Tupun- 
gato area. Production remained at an 
even level, however, and was only suf- 
ficient to provide fuel for the area, 
continuing at that level until last year, 
when steps were taken to intensify op- 
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horizon at Tranquitas, which last year 
definitely was learned to be a narrow 
incline running almost on a due north 
and south line for a distance of six 
kilometers, is the same oil formation 
as that found at Vespucio, and the 
wells become deeper toward the south 
end. Thus, in wells toward the north, 
oil is found at a depth of 300 meters 
(984 ft.) while toward the south the 
oil-producing sands are 1000 meters 
(3281 ft.) and more in depth. 

There also are signs that the incline 
is richer in oil as it moves southward. 
This fact has been ascertained by the 
greater production of the wells. Wells 
in this area are more widely spaced as 
a result. On the other hand, in the 
northern part of the field wells are 
spaced 80 or 100 meters (262 or 328 
ft.) from each other, and after hav- 
ing produced beyond the production 
limit for a certain period, declined very 
rapidly until they reached an average 
well production. Characteristic exam- 
ples of this are wells T. 10, T. 12, and 
T. 13, which in 1933 produced a total 
of 13,070 cu. meters (82,106 bbl.), 
or approximately 35 percent of the 
total production for this zone. 
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J-M Sea Rings. Ab- 
solutely automatic. 
Save power. Reduce 
wear on equipment. 
Last longer. 





J-M Kearsarge Boiler 
Gaskets assure a per- 
fect seal on hand- 
holes, manholes and 
tube plates. 


J-M Kearsarge Rod 
Packing. Retains its 
efficiency—note 
construction of 
center block. 





J-M Service Sheet. 
Pliable. Resilient. 
Adaptable to all 
general sheet pack- 
ing purposes. 


J-M Centripac. 
Plaited construc- 
tion. Specially de- 
signed for centrifu- 
gal service. 





J-M Mogul Pack- 
ing. An excellent 
utility packing for 
general service. 


J-M Flax Packings 
available in various 
styles to meet a wide 
variety of service 
conditions. 


For complete 
information 
on J-M’s com- 
plete line of pack- 
ings for the oil in- 
dustry, send for 
the J-M Packings 
Catalog. Address 
Johns-Manville, 
22 East 40th St., 
New York City. 


Johns-Manville 


PACKINGS 


For Every Oil Industry Service 


JOMNS MANVILLE 
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Daily av. 
Total production 
1936 cumulative per well 
No. of production production Area per (Dec., 1936) 
producing in in well in in 
Zones wells cu. meters cu. meters hectares cu. meters 
Camp. Vespucio 18 2,846 76,499 1.56 0.484 
Tranquitas 55 29,244 96,057 1.36 1.598 
Exploraciones 1 1,208 2,486 
Totals and averages 74 33,298 175,042 1.46 1.041 
Daily av. 
Total production 
1936 cumulative per well 
No. of production production (Dec., 1936) 
producing in in in 
Zones wells cu. meters cu. meters cu. meters 
Cacheuta 15 6,389 13,550 2.791 
Tupungato 10 3,186 5,984 1.026 
Exploraciones l 6 6 
Totals and averages 26 9,581 19,540 1.904 
— EE 
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RECTORHEAD Patents: 1,834,868; 
2,083,090; 


1,869,739; 2,083,089; 





HEF 


Presented here is a safe method of landing cas- 
ing through blewout equipment. It’s the RECTOR- 
HEAD method, and is extensively used today by 
major operators developing high pressure fields. 


way 


Lower head is applied to surface pipe and sus- 
pends the intermediate string. Bottom flange of the 
top head is set, with gate valve flanged directly 
to it. When pipe is run, Rector recessed coupling, 
with split ring in place, is passed through all drill- 
ing connections and pipe is landed on a steel seat 
without opening the well. Drilling connections are 
then removed and Rector top flange applied. 


2,083,091. Other Patents Pending. 





Note that both iron ring packing and hydraulic 


packing are furnished. 













erations. At that time, too, constry 
c- 


tion of a refinery, which now 





is in 





operation, began. 






Production in the area during 193, 


is given in Table 5, 
In the Cacheuta zone the depth of 
the wells varies considerably due ¢ 
0 


the marked slant of the formation 
Where it crops out wells have “ste 
drilled to a depth of 60 meters (197 

/ 


; Varies 
widely and other wells have been 


ft.). Drilling depth, however, 


drilled to a depth of 1000 meters (328) 
ft.). In other words, conditions in this 
area are very similar to those in the 
Tranquitas (Salta fields) area. Here 
the product extracted is known as gil 
product “‘Rético.” At Tupungato the 
depth of wells is approximately 559 
meters (1640 ft.), and oil production 
has not been clearly defined, as it flows 
naturally accompanied by considerable 


water. 


PRODUCTION METHODS 


In most instances the wells are 
pumped, but some flow naturally or by 
artificial methods. Of the 1747 pro- 
ducing wells at the end of 1936, 1597, 
or more than 91 percent, were pro- 
duced by pumping. 

A variety of conditions and methods 
exist due to the varied production of 
the wells, some of which produce only 
a few hundred liters (159 liters=1 
bbl.) daily, while others produce much 
more. The various grades of the oil pro- 
duced, the different oil formations, and 
the irregularity in the depths of the 
wells, the topography, and the variety 
of climate, also are factors that prevent 
a uniformity of operation. 

Here are outlined the chief char- 
acteristics of production operations for 
each of the above-named fields: 

Comodoro Rivadavia Field. Du: 
to the great number of wells that have 
only a small production, wells are 


pumped from central powers, each 





power pumping an average of 18 wells. 

Central powers of this kind have 
been installed recently in Las Restingas, 
erected upon iron platforms supported 
by columns of a height sufficient to 
maintain the power above the high 
tides of the sea. The equipment used is 
of the gear speed-reducer types her- 


h, which 


metically closed in an oil bat 
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equipment has proved both technically 

eficient and economical. 

Wells producing larger volumes, and 

those making considerable water, are 

umped with individual units. Wells in 

isolated districts, and in foothill re- 
gions, where they are not readily ac- 
cessible, also are pumped in this man- 
nef. 

In general, the crude oil produced in 
the area is very viscous, and necessi- 
tates lengthening the pumping stroke 
and reducing the pumping speed. This 
has resulted in greater efficiency and 
increased production, as well as pro- 
longing the life of sucker rods and 
shackle lines. 

When the fields were new, wells in 
the Escalante and la Restinga de Ca- 
leta de Cordoba produced by natural 
flow, and when reservoir pressure de- 
clined and natural flow no longer was 
possible, gas-lift was employed. Pneu- 
matic pumping has been tried in Esca- 
lante, but this method has not been 
generally adopted because the results 
have not yet justified doing so. 

Deep wells drilled recently have been 
produced by natural flow. At the pres- 
ent time hydraulic pumps are being in- 
stalled on some of the wells. It is 
thought this equipment may be suc- 
cessful as the crude is viscous and 
much of it has a high paraffin or as- 
phalt content. 

Attempts made in the Central zone 
to restore pressure in the producing 
formations by injecting gas under pres- 
sure have not been satisfactory for 
several reasons: the long time these 
formations have been producing, water 
encroachment and particularly the len- 
ticular nature of the formations and 
the presence of slides, all which to- 
gether have caused a dissipation of gas 
and gas energy. On the other hand, it 
is believed that tests on the Cafadon 
Perdido, Escalante, and the Restinga 
de Caleta de Cordoba, where the area 
is more limited, will meet with better 
success. 


The gas-lift installations are pow- 
ered by electric motors receiving their 
current from a central generating 
plant, which was installed in 1925. A 
lack of water and gas caused the aban- 
donment of steam plants in 1925. 

Plaza Huincul Fields. In these 
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-_ TABLE 6 
General Status of Wells 
Comodoro Salta and 
_ ns Rivadavia P. Huincul i Jujuy Mendoza Totals 
on production — L479 169 74 “2 ~—O~=«S;«CAT 
wells aa - 22 
injection wells 28 17 . 45 
Under observation ... 42 1 2 45 
Production temporarily suspended 227 40 15 282 
Abandoned and to be abandoned 239 — _ 68 19 15 341 
Totals 2,063 300 110 40 2513 
ee _ 


fields a similar procedure is employed 
for producing the wells as that just 
discussed. Power is provided by steam 
engines or by internal combustion 
engines. 

Pneumatic pumping has given satis- 
factory results in these fields and at 
the present time this system is being 
installed on wells in the Campamento 
No. 1 area. Employing the compressors 
that are necessary to the pneumatic 
pumping, gas-lift has been tried in the 
area, but with no results of conse- 
quence due to the lack of uniformity 
of oil formations and due also to the 
many slides. 


On the other hand, in Campamento 
No. 3, the formation presents an en- 
larged monoclinical aspect, offering 
favorable conditions for the success of 
gas-lift. 

Salta Fields. The wells in the 
Campamento Vespucio zone are pro- 
duced by means of central powers, 





conditions. Central powers are driven 
by steam or internal combustion 
engines. 

Hydraulic pumps are being consid- 
ered for this area, as the crude is highly 
viscous and this condition is accentu- 
ated by the low temperature prevailing 
the year around. 

Table 6 gives a complete resumé of 
production from the wells completed 
to the end of 1936. 


Production by Private Oil 
Companies 


Since 1916, a few years after the dis- 
covery of oil in Agentina, several priv- 
ate companies have been operating in 
other fields within the areas mentioned. 


At Comodoro Rivadavia. In 1916 
the Compania Ferrocarrilera de Petré- 
leo (Railroad Oil Company) and 
Astra, S. A. (Astra Company), began 
operations in this area. In 1920 El Sin- 
dicato, now property of Astra, S. A., 
began operations. Other companies fol- 
lowed in the order named: Compaiiia 
Industrial y Comercial de Petréleo (In- 
dustrial and Commercial Oil Com- 
pany), 1921; Solano, Oriente, and Dia- 
dema Argentina, S. A., 1925. This lat- 
ter company in 1933 acquired the 
properties of the companies Antorcha 
Argentina, Brillante, Perla, and Rubi, 
which were founded in 1926, with the 





Company 
lerrocarrilera de Petré!eo! 
Astra S. A.* 

Diadema Argentina S. A." 
Standard Oil Co.* 

Rio Atuel Ltda. 

Total 


“Including Oriente and El Sindicato. 





‘Including La Reptblica Ltda. 


TABLE 7 








Production Total 
in 1936 production 
in cu. meters in cu. meters 

240,602 3,557,061 

170,376 2,275,133 

570,644 2,817,419 

332,419 2,532,375 

2,865 33,514 

3 1,316,906 11,215,502 


‘Including Solano, Compania Industrial, and Comercial de Pertréleo. 


‘Including Antorcha Argentina, Brilliante, Perla, and Rubi. 








with the exception of a few isolated 
wells, these being operated by indivi- 
dual pumping units. 

In the Tranquitas zones, where the 
wells for some distance have been 
drilled in a double row on irregular 
land covered with tropical vegetation, 
it would have become necessary to ex- 
ploit these wells with separate units, 
with a small profit, as their produc- 
tion is very small; however, by apply- 
ing the pneumatic pumping method, 
except in cases of wells flowing natur- 
ally, this problem has been solved. 

Mendoza Fields. The wells in the 
Tupungato zone flow naturally, and 
their production is small, the oil being 
accompanied by considerable water. 

At Cacheuta some of the wells are 
pumped both by central powers and 
individual units, depending upon local 


exception of Rubi, established in 1927. 
In 1933 Astra, S. A. bought Oriente. 
In 1935 Solano and Compania Indus- 
trial y Comercial de Petrdleo became 
the property of the Compania Ferro- 
carrilera de Petroleo. 

At Plaza Huincul. In 1923 the 
Republica Ltda., in 1926 the Standard 
Oil Company, and in 1930 Astra, S. 
A. were established. At the present 
time Standard Oil Company has ac- 
quired the La Republica Ltda. 

At Salta. Standard Oil Company 
began operations in 1926, and at Men- 
doza the Rio Atuel Ltda. has been 
operating since 1926. 

In Table 7 are listed the private 
companies now operating. 

Production by private companies 
represents 46.4 percent of the total oil 
production in the country. 
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Aerial view of refinery at La Plata 





Refinery Operations in Argentina 


T was in 1905 that the oil industry 
of the Argentine Republic had its 

beginning. A group of business men 
organized the Compania Nacional de 
Petréleo (National Oil Company) and 
erected a refinery in the region of 
Campana. In 1911, when the West In- 
dia Oil Company took charge of the 
sale of oil products, additional refin- 
ing equipment was installed. The West 
India Company subsequently was ab- 
sorbed by the Standard Oil Company. 

By the end of 1913 construction of 
the first fiscal refinery in the Como- 
doro Rivadavia zone was begun, and 
on May 6, 1914, it was placed in op- 
eration. The installation consisted of 
a battery of cylindrical stills with a 
capacity of 350 cu. meters (2201 
bbl.) daily. Only naphtha and kero- 
sene were extracted as refined prod- 
ucts, leaving as a residue (87 percent), 
fuel oil. 

The oil refining industry did not 
acquire much importance until 1925. 
At this time the total cumulative oil 
production of the Argentine Republic 
was 4,187,863 cu. meters (26,340,402 
bbl.), of which only 1,100,000 cu. 
meters (6,918,670 bbl.) were refined, 
the remaining 75 percent being con- 
sumed in its natural state for fuel pur- 
poses, as a substitute for coal or char- 
coal and for burning in Diesel engines. 


A new refinery was installed De- 
cember 23, 1925, by the Y. P. F. in 
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Though a refinery was 
constructed in the re- 
gion of Campana as 
early as 1905, oil refin- 
ing did not attain great 
importance until 1925— 
output of refined prod- 
ucts showed a marked 
increase in 1936 


DPB BBB PPP PPP PPI EPI IPI IPP PPP 


the La Plata region. The installation 
of this modern equipment marks thz 
real beginning of the refining indus- 
try in Argentina. 

Table 1 gives statistical data on oil 
refining in the country, showing a 
marked increase in the volume of oil 
refined during 1936. 

The La Plata plant was the first to 
be installed in Argentina with modern 
refining equipment. This equipment 
consists of a primary refining unit, 
continuous system, of tube still and 
battery, with towers for refining va- 
pors and for the residue. For cracking, 
two Cross units with all necessary 
auxiliary equipment were erected. 
These units are equipped with bubble 
and Gray towers for the production 
of refined naphtha. 

Only naphtha, kerosene, and fuel 


oil were refined in this plant in 1926. 
Agricol (kerosene for tractors) was 
added in 1927, and in 1928 Diesel fuel 
oil was manufactured. With the instal- 
lation of a new fuel oil tube cracking 
still and a third Cross unit, the pro- 
duction of naphtha was increased and 
tractor oil was processed. The output 
again was increased in 1931 with the 
installation of a second primary plant, 
and improvements made on the top- 
ping plant initially installed by per- 
fecting its separation process and in- 
creasing its Capacity. 

New equipment, valued at 10,000, 
000 pesos, was added to the refinery 
during 1932 and 1933, making the 
capital invested in the plant 32,000, 
000 pesos. A liquid gas plant anda 
number of units for the processing of 
lubricating oils were installed. The lat- 
ter units included an Edeleanu-process 
refining plant; a deparaffination Alter 
press, and a Sharples centrifugal é- 
paraffination plant. During this period 
four more Cross cracking units were 
installed. Being of more flexible type 
than the ones installed earlier, the new 
units are capable of processing any- 
thing from kerosene to fuel oil. 

The Compaiiia Ferrocarrilera de Pe- 
tréleo (Railroad Oil Company), fd- 
lowing the example set by the Y. P.F 
in 1926 installed in Comodoro Rivi- 
davia a modern refinery, equipped 
with topping units, Cross cracking, 
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..Nor will you find many threading troubles 
in the South American oil fields, because of 
the general usage of LANDIS Pipe Thread- 
ing and Cutting Machines. 


The above illustration of LANDIS Pipe 
Machines in the Tropical Oil Co. plant, El 
Centro, Colombia, is only one link in the 
vast chain of LANDIS Machines that reach 
from Cartagena, Colombia, to the southern- 
most fields of the Argentine. 


Accuracy in threads is as important in 


There’s No Threading Trouble 
In El Centro, Col., S. A. 





South America as it is in Texas or California, 
—LANDIS is Accurate. 


Production is essential,—LANDIS is Pro- 
ductive. 


The sturdy construction and ease of opera- 
tion of LANDIS Pipe Threading Machines 
and the outstanding advantages of the 
Patented LANDIS Tangential Chaser, insure 
the Accuracy and Production in threads so 


essential in all oil fields. 


May we send you more details? Write us. 


LANDIS MACHINE CoO., Inc. 


WAYNESBORO, PENNA. 
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TABLE | 


Oil Industralization in the Argentine Republic 
CRUDE PRODUCTS 





Crude 
National 
and Imported 
Tons 


Gas oil and — 
Diesel oil 
Refined 

Tons 


Fiscal From 
Rivadavia 
Tons Consumed 


Produced 
in Country 
Cubic Meters 

16 
1,821 
2,989 
3,293 
2,082 
7,462 

20,733 
43,795 
81, 


Lubricating 
oil 

Tons 

ee 


Naphtha 
Cubic Meters 


Kerosene 
Cubic Meters 


Imported 
Tons 


Fuel oil 
Tons 


1,757 


300 





(a) 
20,641 (b) 1,133 (b) 22 (b) 55 (b) 1,035 
66,848 2,289 14 30 2,135 
71,072 87,498 72,849 70 60 1,600 
20,240 140,714 24,807 263 100 3,850 
9,176 162,168 17,096 149 S10 6,500 
36,708 162,098 16,597 169 919 8,286 
31,426 153,266 46,470 607 1,047 12 13,310 
24,353 185,751 14,323 1,067 1,390 17,000 
19,528 253,328 228,943 23,511 16,407 184,076 
45,257 364,853 307,011 36,809 23,312 225,919 
70,917 285,050 360,753 49,782 30,231 272,155 
76,311 193.326 359,264 51,789 29,328 34,798 245,620 
148,124 94,949 1,019,903 102,682 62,823 30,739 $21,082 
193,595 1,272,054 191,691 90,034 45,550 980,837 
317,466 1,439,348 296,329 87,761 62,541 055,275 
187,983 1,856,332 504,238 90,617 70,289 1,106,340 
547,893 1,862,486 600,936 122,824 76,266 1,040,234 
358,741 2,104,155 687,527 117,844 183,197 1,124,108 
224,341 2,153,897 782,455 213,770 1,050,310 
155,578 2,051,118 747,08 242,202 1,025,015 
169,542 2,183,666 $21,034 262,470 1,019,362 
107,610 2,444,677 960,156 245,000 1,066,506 
3,415,861 2,472,547 19,899,171 1,526,873 11,270,555 
imported crude prior to 1916. 
and products obtained—imported not 


214,867 
211,300 
262,495 
326,905 
455,498 
530,209 
740,697 
952,199 
,248,118 
,372,020 

1928 »442,072 

1929 ,493,067 

1930 1,431,107 

1931 

1932 

1933 

1934 

1935 

TOTAL 21,803,741 

(a) No definite figures of 

(b) Fiscal crude processed 


14,207 
20,467 
25,365 


21,870 
27,268 
30,061 

45,682 

124,876 


5,859,020 





included. No data from private refineries available for this period. 








and Gray towers. This refinery proc- 
esses only naphtha, utilizing the re- 
maining fuel oil in railway locomo- 
tives, the company owning many rail- 


The Compania Nacional de Petroleo 
(National Oil Company), a subsidi- 
ary of the Standard Oil Company of 
New Jersey, enlarged and modernized 


Galvan to handle oil produced by the 

company in its Plaza Huincul fields, 
In August, 1934, the refinery 

Campana was destroyed by fire, ang 





its refinery at Campana, equipping it 
properly for the processing of oil pro- 
duced at Salta by the Standard Oil 
Company. At the same time a new 
refinery was constructed at Puerto 


subsequently was _ rebuilt, beig 
equipped with the most modern equips 
ment. At the present time it is equipped 
with a topping and re-distilling unig 
cracking equipment, a unit for refi 


roads in the country. 
1926 to 1931 
companies intensified oil production 


From the private 


and the volume of naphtha processed. 


ar wre 





POPPE BB PBB PB PPP LBP PPP PP PLP PP - 





PPD PIII PPP PPPOE 


Topping plant and tube stills in refinery at La Plata 








-G-T stowour preventer 
for every need! 
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Lube oil plant at La Plata refinery 
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The Compafiia Nacional de Petpaig 
(National Oil Company) owns at } 
erto Galvan a refinery equipped wig 
topping and Cross units, and he 
are processed naphtha, kerosene, “gop 
col” (kerosene for tractors), Bs oil 
and fuel oil. 


In 1930-1931 the Compaiia Digs 
dema (Diadem Company) erected # 
the Dock Sud zone a modern refinery 
for the processing of oil from its Cg 
odoro Rivadavia fields. This refiners 
contains six units for primary distal 
lation, with tubular stills operated 
parallel. In this refinery are process 
naphtha, kerosene, and gas oil. Cra¢ 
ing is done by means of six Dubf 
units, one unit being utilized for 
reprocessing of naphtha. 

The Compamia Itaca S. A. (Itagg 
Company), which owned a small 
finery erected in 1922 at Campana) 
installed in 1929 near the old plantg 
new refinery equipped with a Fostep. 
Wheeler topping unit, a Cross tops 
ping unit, a processing unit, and g 
coke plant. 

The Compania Ultramar, Socied; 
Anonima Petrolera Argentina (Argem 
tina Ultramar Oil Company), if 
1934, installed in the Dock Sud z 
a refinery having the latest type of 
equipment. Lubricating oils are th 
principal products of this plant, which! 
has the necessary facilities for refining 

ing oil by means of acid treatment and in 1935, are all up-to-date, and in the oils of high or low grade. In addition 
“clay-contact,” centrifugal and filter refinery naphtha, kerosene, gas oil, it possesses all equipment necessary for 
presses for deparaffination, and gasoline Diesel fuel oil, oils, and greases are the processing of combustibles, sychi 
plants. These installations, completed _ processed. as a topping and distillation plant With 














TABLE 2 
Oil Refineries in the Argentine Republic 


Daily Processing 

Capacity Sources of the Products 

NAME OF COMPANY Location in Cu. Meters Crude Manufactured Equipment 
Yacimientos Petroliferos Fiscales La Plata 3,000 Comodoro Rivadavia Combustibles, Lubricants, Modern 

Plaza Huincul Wax, Asphalts, Insecticides 
Salta and Solvents 
Compania N. de Petréleos Campana 1,700 Salta and Imported Combustibles, Lubricants Modern! 
(Standard Oil of N. J.) Asphalts, Insecticides and Solvents 
Compania Diadema Argentina Dock Sud 1,600 Comodoro Rivadavia Combustibles Modern 
Compania Ferrocarrilera de Petréleo C. Rivadavia 1,200 Comodoro Rivadavia Combustibles Modern 
Compania Ultramar Dock Sud 500 Imported Combustibles and Lubricants Modern 
Compania Itaca Campana 800 Comodoro Rivadavia Combustibles and Lubricants Partly Modern 
and Imported 
Compania Astra Argentina Comodoro Comodoro Rivadavia Combustibles Old 
Rivadavia 490 
Compania N. de Petréleos Bahia Blanca Plaza Huincul Combustibles Modern 
(Standard Oil of N. J.) (Pto. Galvan) 320 
Compania La Isaura Bahia Blanca 250 Plaza Huincul Combustibles Partly Modern 
and Imported 
Compania El Céndor Avellaneda 250 Imported Combustibles, heavy oils Partly Modern 
Standard Oil Co. S.A. Elordi 80 Salta Combustibles Old 
Yacimientos Petroliferos Fiscales Vespucio 60 Salta Combustibles Old 
Yacimientos Petrolfferos Fiscales Plaza Huincul 60 Plaza Huincul Combustibles Partly Modern 
Lottero and Papini Avellaneda 50 Imported Combustibles Old 
Standard Oil Co. S.A. Plaza Huincul 20 Plaza Huincul Combustibles 
La Petrolera Argentina Avellaneda 15 Imported Combustibles 
Compania Petrolifera Andina Sosneado 15 Sosneado (Mendoza) Heavy Oils and Asphalt Modern 
(Mendoza) 
Pedro Roth y Cia. Wilde 20 Imported (fuel oil) Lubricants Modern 








Total 10,310 


'The oil and combustibles plant has been rebuilt. It was destroyed by fire August, 1934. 
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+“ THE RANGE FATHER’ — by Charles M. Russell 


vt Goes lo the Bottom of Ci Wolf, 


Art is more than paintings, statuary, stained 
glass windows, cathedrals and symphonies — 
artis beautiful, but art is also practical. In this 
sense, Axelson Pumps and Sucker Rods are 
works of art. x Could you make an oil well 
pump or a string of sucker rods even though 
you had the necessary equipment?We doubt 
it, for some of the knack of forging alloys, 
of Casting iron, of fabricating materials, has 
been handed dow n throuugh centries. 7x To- 


AXELSON 


PUMPS 


day, knowledge piled on knowledge, inher- 
ited skill improved by constant study and 
application, and the use of perfected proc- 
esses and machinery are the comprehensive 
means by which Axelson artisans design, 
fashion and finish Axelson Pumps and Sucker 
Rods to the limit of artistic mastery. Axelson 
Manufacturing Company, P. O. Box 710— 
Vernon Station, Los Angeles. St. Louis. 50 
Church St., New York City. Tulsa. Mid- 


AN D 


SUCKER 


Continent and Eastern Distributor: Frick- 
Reid Supply Corp. Rocky Mountain Dis- 
tributor: Great Northern Tool & Supply Co. 
+Charles M. Russell had the rare ability to leave an accu- 
rateandartistic recordof the lifeofanimals. In this bronze, 
a stallion is protecting the mares and colts from wolves 
or coyotes. These proud fathers were always on the look- 
out, and wolves were not allowed to get near the herd. 
WS This is the first time that permission has been granted 
for the reproduction of this bronze. A reproduction of this 


picture, suitable for framing, is available upon request. 


RODS 


























Lummus tubular stills, together with a 
De Florez cracking plant, to refine 
crude oil with the excessive heat ob- 
tained from the cracking of the gas 
oil. For the processing of oils it has a 
“clay-contact” plant equipped with 
paper and Sweetland filters and a sul- 
phuric-acid processing plant equipped 
with Sharples centrifugal units. De- 
parafination is done by means of a 
Sharples plant for heavy oils and a fil- 
ter press for light oils. 


The Compania La Isaura (Isaura 








THROUGH 
THE 


of the city of Bahia Blanca a small re- 
finery with a processing capacity of 
100 cu. meters (629 bbl.) daily. The 
refinery has a topping and a re-distil- 
lation plant for the processing of 
naphtha, ordinary kerosene, kerosene 
for tractors, Diesel oil, and fuel oil. 
There also are other refineries of 
lesser importance. In the fields of 
Plaza Huincul, Y. P. F. has installed 
a topping plant for processing naph- 
tha, gas oil, Diesel oil, and fuel oil. 
A similar plant also is owned by the 


Y. P. F. at Salta. This plant processes 


Ls 


ZzLyY 


ROTARY BRAKE BLOCK 


\ BANDEXCHANGE 


Here is an entirely new plan, which is proving 


a time, trouble and money saver. You get absolutely 
NEW steel bands with genuine Grizzly Full-Moulded 


Rotary Brake Blocks .. . installed exactly to manu- 


facturer's specifications . . . the same as on a new 


draw works. Your old worn and warped bands are 


turned in and junked. 


This plan definitely assures the correct lining 


for your draw works, with factory-perfect installation 


...and ALL at no greater cost than you ordinarily 


would pay for lining and installation on old shoes. 
Grizzly Full-Moulded Rotary Brake Blocks have 
proved consistently their superior ability to hold the 


load at any depth and to give the smoothest per- 


formance with the most ton miles of service. 


Ask your supply man for further details. 


E. M. 
600-650 South Clarence Street 


Complete Stocks Maintained In Our Warehouses At: 2311 West St., Houston, Texas. 


Oklahoma City, Oklahoma. 


SMITH COMPANY 


Los Angeles, California, U.S. A. 
1008 S.E. 29th St., 


Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York City. 


Distributed by Leading Supply Companies 
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naphtha, gas oil, and fuel oi 
Standard Oil Company has erected j 
Elordi (Salta) a refinery equipped 
a continuous topping plant hava 
five stills and processing daily go 
meters (503 bbl.) of petroleum « 
producing naphtha, kerosene, and 
oil. There are numerous private 
owned refineries, but their ca 
quite small. 

Complete data covering refineries j 
the Argentine Republic are given i 
Table 2, showing their locas 
sources of oil supply, the produey 
manufactured, and the various ¢ 
of equipment in the plants. Their tq 
tal daily capacity, as can be seen, i: 
10,310 cu. meters (64,850 bbl.) of 
crude. 

During 1937 the capacity of refp. 


pacity jg 


eries in the Argentine Republic Will be | 


considerably enlarged. New plants 4. 
ready are under construction, and jg 
April Y. P. F. placed in operation , 
new refinery at Godoy Cruz (Men. 
doza). 


200 cu. meters (1258 bbl.) of crud 
oil, and produces naphtha and other 
derivatives in sufficient quantities t 
supply the needs of the western part 
of the country. 

In its refinery at La Plata, this de! 
partment of the Government is erect. 
ing a new unit, which will begin op. 
erations about the middle of the year, 
The daily capacity of this new unit 
will be 1500 cu. meters (10,435 bbl.) 
of crude oil, which will come from its 
Comodoro Rivadavia fields. It will be 
a modern plant, processing naphtha, 


| agricol (tractor kerosene), gas oil, and 


fuel oil. 

The Y. P. F. also is erecting a plant 
for processing by the sulphuric acid 
and ‘“‘clay-contact” methods. This 
plant will be placed in operation dur- 
ing the year. 

The same department of the Gov- 
ernment has begun the construction 
of a new refinery at San Lorerm 
(Santa Fe), which will be in oper 
tion toward the end of the year. This 
plant will be constructed in such a 
manner that it later can be enlarged 
to handle the constantly increasing 
crude oil production of the country. 
It will begin operations with an Alco 
topping unit, cracking equipment, gs 
recovery and naphtha processing plant, 
and will have a daily capacity of 1500 
cu. meters (10,435 bbl.) of crude that 
will come from Comodoro Rivadavia 
fields. 

These new installations, together 
with the refineries now in operation, 
will provide a sufficient output of oil 
products to supply the present and 
future domestic needs of the Argen- 
tine Republic. 
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This plant has a daily Capacity of 
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A Pioneer Oklahoma “G-Man” 


It was during territorial days, when Eastern 
Oklahoma, then Indian Territory, was “wild 
and woolly”, that the late J. F. (Bud) Led- 
betier began his career as a peace officer. 
He was perhaps the most famous of a small 
group of federal marshals who pioneered 
the enforcement of law and order in Indian 
Territory. 

Although Ledbetter shot it out, on numerous 
occasions, with the Territory's most desper- 
ate killers, he was never wounded, due to 
the fact that he had nerves of steel, was a 
dead shot, and was quick on the draw. 
On one occasion he quelled a riot single 
handed. With 5 men shooting at him he 
killed 4 Instantly with five shots from his 
— Ledbetter died recently at the age 
of 84, 
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OUR SPECIALTY IS 
WIRE LINES THAT MEET OIL 
Q FIELD REQUIREMENTS 4 





In 1880, when law enforcement in Oklahoma was in its infancy, J. F. Ledbetter began 
his brilliant career as a peace officer by declaring “open season” on all Oklahoma 
outlaws. From the time that he began “specializing” on outlaws, Ledbetter always “got 
his man.” 


Specialization by a wire rope manufacturer also gets results. The leadership of UNION 
Wire Lines, today, is based on the fact that they are built by Oil men to meet the 
special requirements of Oil field service. a 


The photo shows Well No. 1 on Phillips Petroleum Company's “Liberty Lease,” Okla- 
homa City field. Left to right, front row are: L. P. Nixon, salesman, and Hal R. Gruber, 
vice-president and sales manager, Union Wire Rope Corp.: M. G. Ensinger, president 
and general manager, Union Wire Rope Corp.: T. J. Hamilton and Scott Watson, Phil- 
lips Petroleum Co. Middle row: H. S. Kelly, Klint Moore, Frank Willibrant. Back row: 
L. A. Barlow, J. F: Sparks,—last five all with Phillips Petroleum Co. 


UNION Makes both Ordinary and Preformed (UNIONformed) Lines 
UNION WIRE ROPE CORPORATION 


Executive and Sales Offices: 601 Beacon Bldg., Tulsa, Okla. 


General Office and Factory: Kansas City. Mo.: Branch: Portland, Ore.; Warehouse: Monahans, Texas 


JARECKI ‘> MFG. CO. 


In Mexico: Export Agenis: 


E.O. CHAPA Distributors: Midcontinent, New Mexico (except Mexico) 


P.O. Box 604 and Eastern Oil Fields LUCEY EXPORT CORP. 


Tampico, Tamps Woolworth Blidg., 
Mexico. Stocks MARION MACHINE FOUNDRY & SUPPLY CO. New York: Broad St. 


At Tampico Rocky Mountain Fields, Except New Mexico House, London 
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Gasoline and liquid gas plant at La Plata 





Natural Gasoline Manufacturing 
Methods in the Argentine Republic 


HE manufacture of natural gaso- 

line was begun in Argentina in 
1922, when a charcoal absorption- 
type gasoline plant was installed by 
Y.P.F. in the Comodoro Rivadavia 
area. 

At the present time modern gaso- 
line plants are in operation in the 
Comodoro Rivadavia, Plaza Huincul, 
and Salta fields, owned by the Govern- 
ment and by private companies. The 
gas treated in these plants contains 
hydrocarbons in sufficient quantities 
for commercial purposes. 

The Y.P.F. and the Compania Fer- 
rocarrilera de Petrdleo (Railroad Oil 
Company) have installed absorption- 
type gasoline plants in Comodoro 
Rivadavia, and the Astra Compania 
Argentina de Petrdleos (Astra Argen- 
tine Oil Company) owns a charcoal- 
type plant. 

In the Government’s plant all the 
pentanes and higher constituents are 
extracted from the gas, as well as 70 
percent of the butanes, and 16 per- 
cent of the propanes. This plant has 
a daily capacity of 350,000 cu. meters 
(approximately 12'/. million cu. ft.) 
of gas, and its operation, in general, is 
as follows: 

The gas from the field is processed 
at a central plant, where the gas is 
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Natural gasoline was 
first manufactured in 
Argentina in 1922 when 
Y.P.F. erected a plant 
in the Comodoro Riva- 
davia area—numerous 
plants now are in oper- 
ation, owned by the 
government and by pri- 
vate interests 
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passed through a separator and absorb- 
ers. The condensed vapors in the 
separator are sent to the evaporating 
tower. From the bottom of the absorb- 
ers, which operate at 3.7 kg./cm.* (53 
lb./sq. in.), the fat oil passes to the 
evaporation tower. The residue gas is 
removed from the upper part of the ab- 
sorbers, and is used in the field for drill- 
ing and production operations. 


Vapors from the gasoline and from 
the super gas that comes out through 
the upper part are condensed to 21 
kg./cm.” (299 lb./sq. in.), then sent 
to a propane tower where they are kept 
at a pressure of 20 kg./cm.? (284 





lb./sq. in.) and a temperature of ap. 
proximately 150 deg. cent., and are 
separated from the oil in the evaporat- 
ing tower. In the propane tower fixed 
gases eliminated through the upper 
part are separated and the gasoline 
and super gas extracted from the bot- 
tom pass to a butane tower, where 
they are maintained at a pressure of 
eight kg./cm.* (114 Ib./sq. in.). In 


this tower the separation of gasoline 
and super gas takes place. The vapors 
of the latter pass turough condenses 
and are sent to the storage tanks. The 
manufactured gasoline drawn from the 
bottom of the tower also is sent to the 
storage tanks. 

Any lean oil from the evaporating 
tower is pumped back again for re- 
processing. This is done after denuding 
it of whatever gasoline it may have 
retained. 

The Y.P.F. has installed a modern 
gasoline plant in the Plaza Huincul 
area; in this zone there are other 
plants, installed by the Compaiiias 
Astra Argentinas de Petréleo (Argen- 
tine Astra Oil Companies). 
Y.P.F. plant is of the oil-absorption 
type and the Astra plants are of the 
charcoal-absorption type. 

The Y.P.F. plant has a daily capac- 
ity of 70,000 cu. meters (approxr 
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Although already rated as “tops” by operators, the 
; — Pyramid Type Gin Pole has won still greater prefer- 
if ap- F : 7 KADAN Bea “ ence for Parkersburg Derricks. The greater safety 
ad are é ei Opes -S & oe : 2 and convenience it affords has established it as a truly 
Dorat- ” ee EA ‘Racer major advancement in derrick design. 
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Now, because of growing popularity, the Pyramid 
Type Gin Pole is offered as standard on all Parkers- 
burg 122’ and 136’ Drilling Derricks. Moreover this 

premium feature has been added at no increase in 
where sag : price. Thus, in both appearance and value, they are 
: i 6a — RIN NG definitely the outstanding derricks in their class. 
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mately 213 million cu. ft.) of gas, 
being able to extract in the form of 
gasoline all hydrocarbons contained 
in the gas. 


It has a central plant that takes the 
gas from the field at a pressure of 3.2 
kg./cm.* (46 lb./sq. in.). This gas, 
after being cooled, passes through a sep- 
arator and is then sent to the absorbers, 
where the hydrocarbons are extracted. 
The residue gas passes out through the 
upper part of the absorbers and is used 
in field operations. 


Absorption oil is pumped through 
the tower counter-currently to the in- 
coming gas, and then passes out 
through the bottom of the tower, well 
saturated with soluble gases, and is 
taken to a ventilation tank operating 
at a pressure of approximately 0.35 
kg./cm.? (5 lb./sq. in.). Here the 
gases not condensed are separated and 
returned for reprocessing. From the 
bottom of this ventilation tank the fat 
oil, after being heated, is pumped 
through the evaporation tower. Here 
it is denuded, the vapors absorbed, and 
after being condensed go out through 
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the upper part of the tower to a pro- 
duction tank. The lean oil, which 
leaves the tower at the bottom, goes 
back to the absorbers to begin another 
cycle. 

In order that the gasoline manu- 
factured may always maintain uni- 
form vapor tension not greater than 
one kg./cm.* (14 lb./sq. in.) at 30 deg. 
cent. it is subjected to a stabilizing 
process, the light substances being sep- 
arated from the gasoline. The manufac- 
tured gasoline is stored in tanks oper- 
ating at a pressure of one kg./cm.* (14 
lb./sq. in.), and all vapors resulting 
from excessive pressure due to the high 
temperature are absorbed by the cen- 
tral compression plant, together with 
the vapors from the stabilizing tower. 


The manufacture of natural gaso- 
line by the Y.P.F. in the Salta region 
is done with plants of the charcoal- 
absorption type. The plant installed 
in this area has a daily capacity of 
35,000 cu. meters (approximately 114 
million cu. ft.) and operates in the 
following manner: 

Gas from the field is piped to a 


Stabilizing tower and gasoline and 
liquid gas storage tanks at the gaso. 
line plant in Comodoro Rivadavia 


zone 





central plant where a pressure of a) 
proximately 3.5 kg./cm.? (59 Ib./ 
in.) is maintained. After being cooleg 
it is passed through a separator, wheng 
it is passed through charcoal-filled a} 
sorbers. The duration of the cycles jg 
the absorbers is 25 minutes, the fing 
temperature of the absorption cycle 
being 58 deg. cent., and the final tem. 
perature of the refining cycle 150 deg 
centigrade. The residue gas upon leay. 
ing the absorbers passes through 2 sep. 
arator, and after being cooled, goes 
the field for use there. ; 


Once the charcoal is saturated with 
gasoline constituents, it is injected intg 
the re-heated absorber at a pressure of 
six kg./cm.? (85 Ib./sq. in.) and at 
temperature of 240 deg. centigrade 
This induces refining of the gasoling 
vapors absorbed by the carbon. These 
vapors, now at a pressure of approxi- 
mately 1.75 kg./cm.* (25 lb./sq. in), 
pass through the refrigerator, where 
the gasoline is condensed, being sent to 
the storage tanks after passing through 
a separator where the fixed gases separ- 
ate from the gasoline and pass out 
through the top. These gases, together 
with the vapors produced in the stor- 
age tanks, due to the high degree of the 
surrounding temperature, are absorbed 


by the condensing plant and reproc- 


essed. The amount of natural gas- 


line manufactured by the Government 


and by privately-owned plants is as fol- 


lows: 








COMODORO RIVADAVIA FIELDS 


Comodoro Rivadavia 
Fields 

=. aes oe 

Astra Cfa. Argentina 
de Petréleo 

Compania Ferrocarri- 
lera 

Diadema Argentina 

Yacimiento de Plaza 
Huincul 

Yacimientos Petroli- 
feros Fiscales 

Astra Cia. Argentina 
de Petréleo 

Standard Oil 
pany 

Yacimientos de Salta 

Yacimientos Petroli- 
feros Fiscales 

Standard Oil 
pany 


Com- 


Com- 


10ne cubic meter = 35.31 cu. ft. 
7One liter = .2462 gal. 


Natural Gas 
Processed 


in cu. meters? 


59,320,664 

199,500 
25,387,000 
152,219 
2,735,518 
2,516,700 


14,000,000 


9,263,626 


49,099,348 


(U. 5S.) 


Gasoline 
Recovery 


in Liters 


13,502,962 
1,505 


460,210 
699,00 


1,806,275 
361,367 
1,296,369 


1,433,067 





10,403,987 
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You are paying for it 
-.. why not get it? 


Pines to the building of a plant for the manufacture of JELOX, all of the well-known areas 
where bentonite is found were carefully checked to determine the location of the best quality of 
bentonite for drilling mud purposes. The quality of JELOX is proof of the thoroughness of this 
search. In the JELOX plant scientifically controlled driers, and modern grinding, screening and 
air-separating equipment turn bentonite into the finished jell mud product which is so readily 
winning the acclaim of the field. 

JELOX is the proven solution to jell mud mixing difficulties. It swells 20 to 50 times as fast as 
powdered bentonite. Unlike ordinary powdered bentonite, it does not float on water. Swelling starts 
immediately, and complete dispersion results in a very short period. 

JELOX goes into solution 100%, with no loss from clots, curds, etc. Since the recovery is com- 
plete, there is often a saving of 50% over the yield obtainable from pulverized bentonite. 


JELOX costs no more than ordinary powdered bentonite. You are paying for it . . . why not get ut? 


PHAM CORP. 


2001 LYNCH AVENUE 
EAST ST. tours tL. 
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WATER TANKERS: 
No. 
No. 
No. 13 
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the names and the capacity of which 
are given below: 
OIL TANKERS: 
13 de Diciembre 
Ministro Frers 
Florentino Ameghino 
12 de Octubre 
Santa Cruz 
Ministro Lobos 
Ing. L. A. Huergo 
Aristébulo del Valle 
San Matias 
Figueroa Alcorta 


Tons 

10,052 
9,972 
8,328 
Bee) 
4,650 
5,220 
4,330 
3,170 
6,860 
2,400 

10,500 





73,703 
940 
560 
560 


2,060 


GENERAL FREIGHTERS: 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


250 
250 
250 
250 
230 
230 
240 


1,700 
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Terminal and wharf at Comodoro Rivadavia 
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Tanker Transportation of Argentine 


HE Y.P.F. owns a fleet of ship- 


tankers and other smaller vessels, 


Government Oil Fields 


During 1936 tankers 
and other boats oper- 
ated by Y.P.F. trans- 
ported 1,574,528,460 
tons of heavy products 
and 384,041,877 cu. me- 
ters (2,415,508,194 bbl.) 
of light products 





TUG BOATS: 
Atlantico 
Almirante Irizar 
Santa Lucia 


The first oil shipments from the 
Comodoro Rivadavia zone were made 
in 1914, via the tankers Wanetta, 
leased from a private firm, and Min- 
istro Escurra, property of the Navy 
Department. 

From 1914 to 1921, when the tanker 
fleet passed from the Navy Depart- 
ment to the Y.P.F. transportation was 
by means of the two boats just men- 
tioned, and by the transports Aristo- 


bulo del Valle, Ing. L. Huergo, Astra 
and 12 de Octubre. 


In 1922 the tanker Santa Cruz wa 
added, and between 1923 and 1935 
the Ministro Lobos, Florentino Ame- 
ghino, Ministro Frers, and 13 de 
Diciembre were acquired. 

In 1937 the tankers San Matias and 
the José Figueroa Alcorta were added, 
the latter being used exclusively asa 
river boat, particularly for the trans- 
portation of crude from Formosa to 
the San Lorenzo and La Plata refineries 
This latter ship was built in the San 
Fernando, Argentina, shipyards, and 
was the first ship of such tonnage built 
in the country and the first in South 
America. 

The increase in production of crude 
oil made it necessary to ask for bids 
for the construction of a new tanker 
with a displacement of 10,500 tons. 
This tanker is now under construc 
tion in the Blohm-Voss-Hamburgh 
shipyards, and will be added to the 
Y.P.F. fleet the early part of 1938. 

The other smaller transports, water 
tankers, freight boats, and tugboats 
were acquired between 1923 and 1931 
by Y.P.F. and made a part of its fleet 
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One place where 
most Oilmen agree: 
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Drillers from different fields often have different 
ideas on what handles a job best. But they generally 
agree on one line for service in rotary drilling .. . 
Purple Strand “Form-Set.” 





And there’s every reason why this ace Williamsport line 
gives longer, more reliable service. It is made with wires 
of highest tensile strength, drawn to precise uniformity 
as only our Carboloy dies can draw them; wires that lay 
up tighter and seat more firmly. Cushioning wires against 
shock, our exclusive Uni-Zact core contributes to longer 
service. And because it is preformed free from internal 
tension, ““Form-Set” works better and wears longer. The 
entire line is built in Williamsport factories, with Wil- 
liamsport accuracy, and preformed the Williamsport way. 
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See how Purple Strand “Form-Set” helps to make service 
records . . . watch this line on your own operations. And 
remember: Williamsport gives longer service! 
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In sending for your Wire Line Manual, mention your 






RR) swipmen: 
WILLIAMSPORT WIRE ROPE CO. 


Williamsport, Pennsylvania 122 South Michigan Avenue, Chicago, Illinois 
ney OTHER OFFICES IN ALL PRINCIPAL CITIES 
Oil Country Sales Offices: Williamsport Bldg., Fourth and Midland Valley Tracks, Tulsa, Oklahoma; 10 North Milby Street, Houston, Texas 
Distributors in Texas, Louisiana and Arkansas: Mid-Continent Supply Company. 
General Machine and Tool Company, Distributors in Kansas. 
American Pipe and Supply Company, Distributors in the Rocky Mountain Territory. 


























Tanker ''13 de Diciembre," 
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During the year 1936 the tankers 
and other boats transported 1,574,- 
528,460 tons of heavy products and 
384,041,877 cu. meters of light prod- 
ucts. 

It is of noticeable importance to 
observe that Y.P.F., besides using its 
fleet of tankers for the transportation 
of crude between the oil fields and 
the refineries and for the transporta- 
tion of by-products from the refineries 
to the river and sea storage and distri- 
bution centers, it gets even greater 
service from its ships. Ships equipped 
with accommodations for passengers 
are employed to cover the distance 
between Buenos Aires and Comodoro 
Rivadavia (an approximate distance 
of 1000 nautical miles), the bulk of 





the most modern of the Y.P.F. fleet 
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passenger traffic consisting of em- 
ployees from Y.P.F. and their families, 
military units stationed at Comodoro 
Rivadavia, school teachers, and other 
National employees. During 1936 some 
4,361 passages were issued. 

Materials required by the oil in- 
dustry at Comodoro Rivadavia are 
conveyed by the tankers. This practice 
also applies to the transportation of 
food products for the sustenance of 
the Y.P.F. forces, in this manner sup- 
plying the residents of the area and 
their families with food at a reason- 
able price. 

In 1936 there were 61,439,215 tons 
of this class of freight transported by 
the Y.P.F. fleet. 

Instead of using the railroads, Y.P.F. 


a or 
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conveys its canned and bottled by. 
products from the refineries to Storage 
by means of its own tankers, 

The movement of the fleet js as. 
sisted by the three tugboats it owns 
The same service is performed by the 
tugboats when the water tankers are tp 
be transported on to the Paranda and 
Uruguay rivers. 

The seven freight launches for dry 
freight care for the needs of the 
Buenos Aires and La Plata harbors 3 
it pertains to the receiving of Y PF, 
products from across the sea, which 
they transfer from foreign ships to 
local ships-tankers or wagons (cars), 
This represents an auxiliary service of 
great importance, which in 1936 
transported 27,559,346 tons of freight, 
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The Comodoro Rivadavia wharf, of iron construction, built 900 meters into the ocean 
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Trinidad Development Offers 
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= Int t P t 
=< nteresting Prospects 
=< Deep drilling on a larger scale than in the past seems in the 
“tin offing—heavy equipment will be necessary on many of the wells 
= 
= LTHOUGH the island of Trinidad compare this with such areas as Vene- _— deeper zone are of particular interest. 
a is producing less than 40,000 zuela where there is probably only one Even at shallow depths, however, the 
" bbl. of oil daily, there are at the present — drilling well for approximately every formation pressure frequently is ab- 
time approximately 40 strings of 10,000 bbl. of production. Despite this normally high, one well at a depth of 
rotary tools actually drilling. This fact, there is every indication that deep only 3300 ft. having a bottom-hole 
means that there is one rig for every drilling will be carried on to a greater pressure of 2600 Ib. per sq. inch. In a 
d by. 1000 bbl. of oil being produced— extent than in the past and that heavier _ well producing from approximately 
torage — , bactossiaticeedlh equipment will be necessary for ef- 7000 ft., the pressure was found to be 
Lusi awn are those of the author P . . : 
is as Bip by one preg obtained from a number ficient operations in many of the future 5200 Ib. per sq. inch. Although these 
pa of different sources. This article aims to present wells. probably are extreme cases, there have 
; a general picture of present conditions and to . ; : 
the indicate the operating practices being followed. The pressures encountered in the been many instances where mud weigh- 
are to 
4 and 
' a Fig. |. Oil producing areas on the Island of Trinidad. These areas are shown exaggerated in order to indicate more clearly 
by, their general location and therefore are neither to scale nor accurate in their limits. Some probably will be connected by 
illing. 
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ing 110 lb. was considered necessary at 
2000 feet. In the lower productive 
zone the pressures are greater than the 
hydrostatic pressure and it is when 
striking this zone at such shallow 
depths as 2000 ft. that the excessive 
pressures are encountered. 

At present, production is from an 
upper sand called the Forest and from 
a series of sands in a lower zone called 
the Cruse. Between the Forest and the 
Cruse formations there is more or less 
unconformity throughout the various 
present producing areas on the island. 
The structures are anticlinal but be- 
come lenticular; they are individually 
faulted and the sands throughout the 
entire area are faulted. There is no 
typical section that illustrates condi- 
tions but Fig. 2 shows in general what 
may be encountered. The Forest zone 
is shown outcropping, but actually it 
may or may not outcrop in many 
places. 

In addition to local faulting, there 
appears to be a major fault running 
east northeasterly and cutting through 





the northern part of the southern 
peninsula. This may extend across the 
Gulf of Paria into Venezuela but it is 
questionable that it does. At any rate, 
the wells drilled at Pedernales in East- 
ern Venezuela are producing from the 
Cruse zone at depths of approximately 
5000 ft.; but those wells drilled into 
the same zone in Trinidad at locations 
south of this fault have found produc- 
tion at about the same depth at some 
places and at greater depths at others. 

The Cretaceous recently has been 
picked up in Trinidad by a well drilled 
by the Antilles Petroleum Company 
near Pitch Lake. Cores from this well 
have been analyzed by two other com- 
panies and the formation quite evi- 
dently is the Cretaceous. What the 
prospects are for future production in 
this formation cannot even be sur- 
mised, as there are no other data on its 
occurrence in the island. It is felt by 
some that the Cretaceous found has 
been thrown up somewhat like a salt 
dome and that there is little prospect 
for a reservoir. The depth at which the 


sample was obtained w 
feet. 

The oilfields in the island have bee 
designated by a number of names ne: 
for simplicity the productive areas a 
shown on the accompanying map (Fj ‘ 
1) to include all fields that are fre. 
quently referred to locally by sectional 
designation. Forest Reserve for jn. 
stance has been included with Fyzabad 
and the Vassigny area is shown to my 
clude Pitch Lake. The lake, however 
involves a project that is not here - 
sidered as an oil operation. All areas 
shown on the map are exaggerated in 
order to give their general location and 
therefore are neither to scale nor ac. 
curate in their limits. The Cedros js , 
wildcat area of the southwestern end 
of the general production trend as now 
discovered. The Tabaquite is a small 
shallow field on the opposite end, All 
these fields have a general anticlinal 
axis running in a somewhat east north- 
easterly direction. In the southeast 
corner of the island is the Guayaguay. 


as about 3600 
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Fig. 2. This section shows what subsurface conditions may be encountered in Trinidad. Although the structures are gen- 
erally anticlinal, they frequently are lenticular; moreover, the productive areas are faulted to varying degrees and the 
sands themselves frequently are broken by local faults 
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preventing distortion 
and subsequent mis- 
alignment. 


» » the answer to swivel problems « « 
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PROVEN BY 
UNSURPASSED SERVICE RECORDS 


over a period of seven years 


oR AY 


TOOL COMPANY 
SOUSTON ~ TEXAS 


Srtrrenctl 
422,000 POUNDS 


A STRENGTH far beyond the point 
where drill pipe will hang together. 


A STRENGTH in radial bearings suf- 
ficient to maiatain the degree of 
alignment necessary to avoid 
packing troubles, 


























are area where two strings of tools are 
running. 

There is, and has been for sometime, 
talk of marine drilling in the Gulf of 
Paria to the northeast of the peninsula 
and in the Atlantic Ocean to the 
south. If and when this occurs, the 
shallow water along the shore of the 
Gulf ‘probably will permit the applica- 
tion bf the drilling technique developed 
on Lake Maracaibo. Locations on the 
ocean side, however, where deeper 
water will be encountered, probably 
will require different methods and in- 


. dicate that directional drilling may be- 


come advantageous. Such developments 
are in the future, however, and cannot 
be predicted at this time. Some marine 
geology has been done; but how favor- 
able the indications are and what con- 
ditions will prevail are still not gen- 
erally known. 

Deeper drilling in existing fields, and 
probably as extensions to the areas 
already developed, is reasonably certain 
in the immediate future. As already 
mentioned, one well is being drilled, 
the objective being the Cruse zone, 
which lies at a depth of approximately 
9000 feet. This is in the Fyzabad area. 
Another well that probably will reach 
a depth greater than 8000 ft. also is 
being drilled. The geology for specific 
areas is well established and there is 
every possibility of extending the fields 
or of connecting the present produc- 
tive areas with wells. 

Trinidad has the largest oil-produc- 
ing area of any British colony. Most 
of the present oil is being produced by 
the following companies: 

Trinidad Oilfields Operating Com- 
pany. 

United British Oilfields of Trinidad, 
Ltd. 


Antilles Petroleum Company. 
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Apex (Trinidad) Oilfields, Ltd. 

Kern Trinidad Oilfields, Ltd. 

New Dome Oilfields, Ltd. 

The Trinidad Leaseholds, Ltd. 

Trinidad Petroleum Development 
Company. 

Consolidated Oilfields of Trinidad, 
Ltd. 

A few other companies have hold- 
ings and some of these probably will 
procure production in the near future. 


Drilling Procedure 


The productive zones are the Forest 
sand, which yields an oil of 13 to 20 
deg. A.P.I. at depths ranging from 


very shallow to as great as 2500 ft.; 
and the Cruse series of sands, which 
produce an oil of 19 to 22 deg. A.P.I. 
at depths generally between 2000 and 
4000 feet. All sands are very fine. 
Where the Cruse sand is found to be 
deeper, the wells are completed in the 
same manner as those whose total depth 
is about 4000 feet. 

In most instances the Cruse series 
consists of four sands, which are sep- 
arated by shale breaks that are some- 
times water-bearing. When interme- 
diate water is encountered it therefore 
must be shut off. The lowest of the 
Cruse sands is the best and is the one 
in which the highest pressures are en- 
countered. 

The bottom of the lowest Cruse bed 
is not always certain and wells usually 
are drilled below this sand until a 
marker, shown in Fig. 1 as Pre-Cruse, 
is picked up. This added depth often 
results in striking bottom water that 
has to be cemented off. It is becom- 
ing general practice with some com- 
panies to run a blank section of pipe 
below the productive depth to facili- 
tate the cementing job if one becomes 
necessary. Practically all wells are 























Mud screen on a drilling wel 


in Trinidad 


ee ee 
logged electrically and the placement 
of perforated pipe opposite the prody. 
ing zone readily is accomplished, , 

Two of the companies Operating in 
Trinidad have paleontological labors. 
tories and analyses of core samples are 
made rapidly, both for the Companies 
operating the laboratories and for other 
companies on the island. A preliminary 
analysis is made in about an hour anj 
the drilling well is frequently shy; 
down until paleontological data from 
a core sample is obtained. 

Various types of bits are used, byt 
the four-way type probably is mog 
widely used. Surveys for inclination 


Fig. 3. This casing program is being 

followed in general by a number of 

companies when completing wells in 
the Cruse zone 
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yoU BE THE JUDGE --- 
pROVE TO YOUR QWN SATISFACTION THAT— 


The CLEVELAND MODEL 110 

"Digs Anywhere — Any Time” 

AT LEAST COST... After you have looked at the 
illustrations of actual work done — studied the specifica- 
ions indicating the quality of material and workmenship 


builtinto the machine and listened to the authentic per- 
formance claims — then 


Let the Machine Speak for Itself! 


The CLEVELAND “MODEL 110” is in a class by itself and our many 
customer-users echo this statement. 

But let's find out on your jobs, under the conditions you must meet. Take 
q CLEVELAND “MODEL 110"—put it to a real test on your work. Keep 
a record of its performance. We'll abide by your judgment. 


Write today. Let the “CLEVELAND MODEL 110” prove to you that its use means “Most Trench in Most Places at Least Cost.” 









THE CLEVELAND TRENCHER COMPANY 
20100 St. Clair Ave. Cleveland, Ohio 


; = % In your test, don’t fail to note how one important feature—High-speed, low-cost 

x» re ne : nen = transportation via special trailer—adds to the value. ("Clevelands” load or 
i ——— — er a. yy gai ” unload in 10 to 15 minutes.) This means machine savings made available even 
ee an ee eee on scattered short lines, “‘Hot-Spot” reconditioning, etc. 


il 














for Reconditioning Rotary Mud 







MORE PRODUCTION 


when heat exchange 
surfaces are cleaned 
regularly 


@ Clean mud of uni- 
form consistency and 


weight can be main- HERE is no good reason to permit a slow down 





tained automatically 
with the Link - Belt 
Vibrating Screen. This 
efficient unit rejects 
shale andclay cuttings 
from the mud as it 
flows over the screen 
surface on its way 
to the slush pit, and 
eliminates a large pro- 
portion of fine sand 
and shale as well. The 
action of the screen 
also thoroughly de- 
gasses and recondi- 
tions the mud for re- 
use without loss of 
good mud or a reduc- 
tion in viscosity. Send 
for Folder 1772, 


LINK-BELT 
COMPANY 
Philadciphia New York 
Los Angeles Dallas 
Houston Tulsa 


— 6012 
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in production or an increase in operating costs be- 
cause of carbonized oil, sludge, hard water scale or rust 
developing on heat transfer surfaces. 


A simple permanent equipment hook-up for circulating 
the Oakite material designed for removing the type of 
deposit encountered in your plant makes it possible to 
clean heat exchange equipment regularly, at little cost 
of time or material. The installation pays for itself time 
and again. 

Discuss heat transfer equipment cleaning’ with our 
nearby Service Representative. He can tell you just 
what is required to do the job well, just what results 
you can expect under your own conditions. Write today 
to have him call. 


Manufactured only by 


OAKITE PRODUCTS, INC., 48 Thames St., New York, N. Y. 
Branch Offices and Representatives in All Principal Cities of the U. S. 


OAKITE 





SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 























are made by acid bottle in most wells, 
although one or two single-shot instru- 
ments are in service. Coring is relied 
upon to supply samples for field exami- 
nation and laboratory analyses. The 
shales encountered are soft and some- 
what “heaving” in character. They add 
greatly to the viscosity of the drilling 
fluid and probably increase the exces- 
sive plastering effect that makes the 
mud problem of considerable import- 
ance in the Trinidad wells. 


Drilling Mud 


Drilling mud is a problem. The high 
pressures encountered in the Cruse 
formations are controlled by mud 
weight exclusively, although most of 
the companies are using blowout pre- 
venters on all wells being drilled into 
the lower sands. The weight of mud 
used is generally about 120 lb.; in 
many instances this is increased to 130 
lb. when drilling through the lowest 
Cruse, and there have been more than 
one instance where 140-lb. mud _ has 
been considered necessary. 

Unfortunately, the plastering effect 
of the mud is to form a jell-like sheath 
that is very difficult to remove from 
the producing sand. The original fluid 
is made from native clays, one com- 
pany using a particular character of 
mud found in a certain area that it 
controls. Colloidal properties are ac- 
quired by the mud as the shales are 
penetrated; but these particular col- 
loids seem to increase the viscosity ex- 
cessively. During drilling, the mud is 
thinned out with a compound com- 
posed mainly of tannic acid and some- 
times with caustic soda. Many engi- 
neers are of the opinion that during 
completion of the wells the mud fluid 
in the hole forms a tenacious plaster 
that is unnecessarily thick. Question- 
able also is the effectiveness of this mud 
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in the rapid prevention of water infil- 
tration as it plasters the walls of the 
hole. The problem is being given con- 
siderable study at the present time, for 
there may be a possibility of increasing 
the well’s production by developing a 
better mud fluid and for removing the 
mud plaster from the face of the sand 
more effectively than has been the 
custom. 

No data are available, however, on 
the amount of water penetration into 
the sand while drilling or on the actual 
thickness of the mud sheath formed. 
There is a possibility of the mud re- 
tarding production, especially in the 
oil measures of the sand, and letting 
out more of the gas from the upper 
portion of a stratum or from upper 
strata where more than one are pro- 
ductive. This may be a cause of the 
high oil/gas ratios frequently en- 
countered in some of the wells in spite 
of the back pressures held. Better mud 
removal or better mud control might 
give bigger wells. Vibrating screens 
now are coming into greater use and 
may aid in mud control, but such 
screens are not to be seen on many of 
the wells now drilling. 

Two of the companies have central 
mud plants. At one they mix the mud 
of the particular type mentioned above 
with weight material and pump it to 
the wells at approximately 110-lb. 
pressure when drilling is in high pres- 
sure zones. The returns are pumped 
back to the central plant where as 
much of the weight material is settled 
out and recovered as possible. At the 
other central plant the mud is pumped 
to the wells and the spent mud re- 
turned for conditioning and saving of 
the heavy fluid. When heavier mud is 
necessary, additional weight material 
is introduced at the well. 

The casing program, indicated in 


Two new compressors at a com 
station, Trinidad — 





Fig. 3, is somewhat general with al 
the companies except two. This To. 
gram may be changed somewhat wid 
the deeper wells now in Prospect byt 
its adaption to the deep test now be. 
ing drilled is indicated by the fact the 
a 11¥g-in. surface string has been ce. 
mented at 1700 ft. and that open hole 
will be carried to completion, expected 
at approximately 9000 feet. A com. 
bination string, probably 65,-in, will 
then be landed and cemented at the 





Fig. 4. One company has used th 
drilling and casing program with su. 
cess in spite of the very small clear. 

ances provided by the procedure _ 
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shortly arrive in Argentina; } 


s work has resulted in at least 30 original oilfialds § 
now producing and many more as yet undrilled. Mgch ~ 
work has been done on evaluation of leases dnd 
delineation of known producing areas. 
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Seismogroph Service Corporations 


KENNEDY BUILDING 
TULSA, OKLAHOMA, U. S. A. 























combination point, the pipe below be- 
ing perforated opposite the producing 
zone. 

One company uses liners and with 
wells of 4000 ft. run and cement a 
surface string and a water string. In 
deeper wells it is this company’s prac- 
tice to start with larger hole and run 
whatever other strings are considered 
necessary. A rather unusual practice 
is being followed by another company, 
as indicated in Fig. 4. The clearances 
in this method are very small, yet the 
procedure has been carried on with 
considerable success. 


Cementing 


While many special problems arise 
in the cementing of wells, apparently 
there has been no particular difficulty 
in solving them. Such special problems, 
moreover, are similar to those en- 
countered in every developed oil area. 
Each demands specific treatment when 
it involves repair work and the solu- 
tion generally depends on application 
of equipment to meet the individual 
conditions. 

The surface string is being cemented 
by the two plug method by discharge 
through the shoe. When a water string, 
or other strings that might be run in 
deep wells, are cemented the same pro- 
cedure is followed. As stated, how- 
ever, all companies except one are using 
a combination string with the oil sec- 
tion of the string perforated. The 
upper, blank section of this string is 
cemented in the usual manner to form 
a water string above and an oil string 
below the cementing point. Some com- 
panies, however, enlarge the hole for 
about 20 ft. at and above the cement- 
ing point to insure complete encase- 
ment of the pipe at this vital point. 
The hole at the shoe of the surface 
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A triplex hook with heavy elevators 
shown ready for use 
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string also is enlarged in some of the 
wells before the pipe is run. 

Although the method of cementing 
behind the pipe through the productive 
zone and then perforating for produc- 
tion has not been followed to any 
considerable extent, there is a tendency 
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Oilfields, Ltd., charcoal planj 





among some Operators to do this to 3 
greater extent in the future. The sands 
are so fine that they come into the 
perforated pipe rather easily and it is 
felt that less sanding may be encoun. 
tered by cementing through the entire 
Cruse series and then perforating where 
the electrical log and coring hay 
shown greatest possibilities for oil, py 
following this method, any intern. 
diate water that may be present alg 
can be shut off at the same time anj 
a repair job eliminated. This alone 
probably will be an incentive to ¢. 
ment through the Cruse series and gun. 
perforate for production. 


The cement is generally mixed ty 
make a weight of approximately 11) 
Ib. per cu. foot. Frequently, however, 
it is not much more than 100 pounds 
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Air Furnace Malleable Iron 
It Won’t Break! 


Patented surface-ground construction. All parts 
at exact right angles to each other — therefore 
guaranteed to track. Made of Air Furance 
MALLEABLE iron —to withstand severe abuse. 
Three types of wheels available — (1) standard 
pipe, (2) cast iron pipe, (3) thin wall tubing. 
Wheels and rollers are standard and interchange- 
able with other tools. 

No. 102—% to 2” one wheel cutter $3:30; 3- | 
wheel $3.60. No. 204— 242 to 4” 3-wheel only | 
$10.00. Buy through your jobber. | 


BEAVER PIPE IQGDLS 


837 PETROL AVE. WARREN, OHIO 





























THE BUCKEYE TRACTION DITCHER CO., 
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Put a Buckeye Ditcher on any job, and 
you can be sure that the ditch will be com- 


pleted at lowest cost and right on schedule. 


For the BIG jobs, you will need the Buckeye 
Model 48 that digs trench from 22 inches to 
4O inches in width and up to 8% feet deep. 


May we send you complete operating data? 
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B-M-W Balls and Seats 





Extremely non-corrosive. Harder than bronze. Made from 


An important addition to the B-M-W 
CHROMARD, made from genuine stainless steel, the most 
widely used Ball and Seat in the oil fields of the world; 
MONARCH, the hardest of all non-corrosive balls and 
seats; BRAMO, of high grade alloy steel; EXTRARD 


BRONZE, an extremely hard 
bronze alloy; and BI-METAL, 
a combination of CHROMARD 
Seat with EXTRARD 
BRONZE Ball. 


WHERE OBTAINABLE? 


Principal B-M-W Products are ob- 
tinable at supply stores, including: 
@ ADMORE Insert Pump Anchors; 
@ NEILSON Tools (Safety Sucker 
Rod Hooks, Tubing Hooks, Rod 
Elevators, Sucker Rod Sockets, 
etc.); @ BALLS and SEATS (made 
for every pumping service); ¢ AD- 
MORE Liner Barrels; @ TEX TYPE 
Plunger Fittings and Valves; and 
e@ COLLINS Belt Clamps. 


—— TULSA. ORALA- 





The Ideal 


HOT OIL PACKING 


DURAMETALLIC GRADE D-10 is made of ma- 
terials that will give long and effective sealing 
in the presence of high temperatures. It is well 
lubricated and will reduce wear on rods, shafts 
and stems to a minimum. It will resist corrosion 
by the organic compounds found in petroleum, 


both cr 


* Anti-frictional. Self- 
lubricated. 


* A flexible semi-metallic 
packing. 


* Treated aluminum foil 
wrapper. 


* Resilient asbestos core. 
* Die-moulded into rings 
to fit any stuffing box. 


SEND FOR CATALOG 
AND PRICES. 
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During the cementing of the combi- drives the table only is in use on one 
nation string the hole is full of the 
heavy mud that may weigh up to 130 
pounds. The conditions in which the __, 
cement is placed thus are evident. The 
companies all do their own cementing 

but a cementing company is now being 
organized and may take over most of 

this work. The cement is shipped from 
England in steel drums and is almost 
always screened before use. Until re- 
cently this screening was done by hand 
but now several of the operators are 
employing vibrating screens for the 
job. The steel drums probably are not 
as satisfactory as water-tight bags, 
especially under the climatic condi- 
tions. 


or two wells. Two mud pumps, 14 


Surface Equipment 


Steel derricks are used universally 
throughout Trinidad, with concrete 
foundations, and the modern type of 
cellar. Since pressure control is by 
weighted mud and the high-pressure 
wells are equipped with blowout pre- 
venters only, there is no need for deep 









cellars. With deeper drilling in pros- 
pect, however, there may be changes 
in the control system, although it now 
appears that very heavy mud still will 
be relied upon for pressure control. 
Rig equipment mostly is of the me- 
dium weight type but a number of 
wells use light equipment. On one of 
the deep wells now drilling the draw- 
works is a heavy type driven by a 12 
by 12 horizontal engine. The new type 
of engine-powered rotary unit that 





Cracking stills now in service at the 
Pointe-a-Pierre refinery of the 


Trinidad Leaseholds, Ltd. 
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Blow-out preventer on a drilling wel 
in the Vassigny field, Trinidad 
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by 7'%4 by 14, are used and in prac. 
tically all drilling in the Cruse sands 
the two pumps are compounded, Pym 
pressures range from 1500 to 1700 
lb. in such instances, but sometimes 
exceed 2000 pounds. Small boilers, g9. 
hp., are used because of limited roaq 
facilities on the island. One company, 
however, has started to bring in 129. 
hp. boilers over a route that permits 
their haulage. 

Although no tachometers are jp 
service at present, the rotating speed js 
approximately 90 r.p.m. in shales and 
150 r.p.m. in hard formations. The 
weight on the bit is governed by 
weight indicators and recently drilled 
wells are maintained vertical. Some of 
the older wells probably are rather 
crooked but that is no different from 
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Petty crew and equipment on location 
in South America 





The dependable results obtained by Petty for leading operators over 
a period of 12 years have not been confined to the United States. The 
Petty seismograph crew and equipment 
shown here on location in South America 


is indicative of the scope of their explora- 








A Seismograph Reflec- tion work. 
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Drilling Shot-Hole in Banana Grove 
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the history of other fields all over the 
world. 


Production Methods 


Some wells in Trinidad are flowing 
naturally, some are on gas lift, and 
others are pumping. The flowing wells 
are produced through beans and a back 
pressure is carried on the sand. This 
excludes the sand as well as reduces 
the oil/gas ratio. Despite such flow 
control, however, the oil/gas ratios 
frequently are higher than operators 
desire. It is the belief of some that 
this may be due to inability to remove 


the mud from the face of the sand 
completely, as the gas in the higher 
section of the sand may have broken 
through the mud plaster more readily 
and thus attained freer access to the 
hole than the oil below. As further evi- 
dence it is offered that a number of the 
pumping wells will blow off a head and 
flow for a short while after they have 
been off production for a short time. 
Pumping wells are pumped by indi- 
vidual units and by central powers. In 
addition to the gas-engine driven unit 
there are a number of steam units, such 








PLAIN TALK zo those who Aaue 


never used COOK’S PISTON RINGS 


Reasonable assurance that improved engine performance and 
reduced operating and upkeep costs will follow a change to 
COOK’S Graphitic Iron Piston Rings is provided by the great 
mass of “before-and-after” operating data that has come in 
to us—and keeps coming in—from Diesel operators every- 
where, definitely crediting the change from ordinary rings to 
COOK’S with producing the following improvements and 


economies: 


1. HORSEPOWER INCREASED—2s muchas 10% to 25% 


. - depending on whether cylinders are new or worn, and 
if worn, on the amount of wear. 


2.CYLINDER WEAR RETARDED—usually50% and more 


in extreme cases. 


3. LONGER RING LIFE—provides longer running time 


between repairs being directly related to reduced ratio 


of cylinder wear. 


4. FUEL BILLS REDUCE D—in direct relation to increase 


in engine power. 


But we do not ask you to try COOK’S Rings, solely on what 
they have done for others. What really counts is what they 
will do for you. As to this we can give you a close estimate 
if you will simply give us the MAKE and TYPE of your Diesel 


and its PERFORMANCE CHARACTERISTICS. This involves 
no obligation on your part—so don’t put it off—send us the 


necessary data today. 





C. LEE COOK MANUFACTURING CO. 


INCORPORATED 


New York 
Cleveland 


Baltimore 
Los Angeles 
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San Francisco 
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as the one illustrated. This type j 
used in certain places because of th 
availability of water and fuel, The 
pumping device operates in 4 manner 
similar to a locomotive cylinder with 
a trip at the top of each stroke to actu. 
ate a valve and allow the rod with the 
cylinder attached to fall. 

The well pumps are of various makes 
with down-hole conditions influencin 
the type selected. There also are a ‘on 
ber of plunger lift applications that 
have been found popular under Certain 
conditions. 

Repressuring is being done success. 
fully in some instances, the usual pro. 
cedure being followed for small Op- 
erations. One company is storing Bas 
and uses three intake wells for the 
purpose. 

In most instances, the oil and gas 
from the well flow into a separator; 
from there the oil goes to storage and 
the gas is taken off for whatever pur. 
pose it is intended. There are a few 
gasoline plants in each area. One of 
these is a charcoal plant through which 
is passed 8000 M. cu. ft. daily. The 
charcoal is cleaned about once a month 
and the results obtained from the op- 
eration of the plant are considered 
satisfactory. 

Separators and field tanks frequently 
are arranged in “production squares” 
that are composed of batteries consist- 
ing of the number of units necessary 
to handle the number of wells that can 
be conveniently flowed to that location. 
In some instances the tank and sep.- 
rator are placed at the well to forma 
complete production unit at the one 
location. 


Refineries 


The main refining companies are 
The Trinidad Leaseholds, Ltd., the 
United British Oilfields of Trinidad, 
Ltd., and the Trinidad Oilfields Oper- 
ating Company, Ltd. The Trinidad 
Lake Asphalt Company, of course, has 
its refinery at Pitch Lake from which 
it carries its product via conveyor to 
a loading pier on the shore of the Gulf 
of Paria. On this pier also is a pipe line 
for oil produced in the Vassigny field 
and through which the oil is loaded 


into tankers. 
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The largest refinery in Trinidad is 
that of The Trinidad Leaseholds, Ltd., 
at Pointe-a-Pierre. This consists mainly 
of three topping plants and cracking 
ynits. Oil is pumped to the refinery 
through a 10-in. line 20 miles in length. 

The hot oil from the pipe stills is 
carried to the fractionating tower 
where gasoline, kerosene, and one or 
more grades of gas oil are taken off. 
The liquid remaining is scrubbed with 
superheated steam to obtain the de- 
sired flashpoint and then pumped 
through heat exchangers to storage or 
to the cracking plant. Properties of the 
gasoline and of the distillate are ad- 
justed by automatic control. 

The cracking units are charged with 
the fuel oil from the topping plant 
after it is preheated by direct contact 
with outgoing vapor products. On en- 
tering the pipe still the oil is at a 
temperature of approximately 785 deg. 
fahr., and is here raised to approxi- 
mately 1000 deg. fahrenheit. It emerges 
from the coil under pressure and enters 
the reaction chambers, the working 
pressure of which is maintained at 450 
lb. per sq. inch. 

The cracked oil vapors pass through 
a fractionating tower and are separated 
into two fractions differing in volatil- 
ity. The lighter passes out the dephleg- 
mator uncondensed, while the heavier 
is used for preheating the incoming 
oil by direct contact and is then re- 
turned to the still for further cracking. 

The pressure distillate passes to the 
treating plant for chemical treatment 
and subsequently to the topping plant 
for fractionation into gasoline and gas 
oil. The whole of the oil passing to the 
reaction chambers is not removed as 
vapor, as the asphaltic portion of the 
original oil, together with such heavier 
fractions as are produced by cracking, 
is drawn off and blended to produce 
fuel oil for ship’s bunkers. iv 

The gasoline, after chemical treat- 
ment, is stored in 80,000-bbl. tanks. 
It is shipped to England for sale. Pres- 
ent plans are to increase the capacity 
of the refinery and new cracking units 
were being erected at the time ma- 
terial for this article was obtained. 
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‘round the world 
you ll find 
BREWSTER 
DRAG BITS.... 


....Making more hole 
f0f less money 


The quality found in Brewster Drag 
Bits is bred into them from the begin- 
ning. They are made from special 
nickel alloy steel. Accurately ma- 
chined and threaded. All cutting edges 
are set with Tungsten Carbide Inserts. 
Faces and reaming edges covered 
with Tungsten Carbide Tube Metal, 
then tested to gauge. Water courses 
are fitted with hard metal tubes to re- 
duce the cutting action of the mud. 


A reamer above your bit will keep 
your hole in gauge and the wall in 
good condition. The reamer to use is a 
BREWSTER. The same care and work- 
manship that has made Brewster Drag 
Bits famous around the world is found 
in every Brewster Reamer. 


Let us quote on your requirements! 


The BREWSTER CO.., Inc. 


Telephone 3181 


Longview, Texas Lake Charles, La. New Iberia, La. Houma, La. 
Rodessa, La. Corpus Christi, Texas 
Export Office: Acme Well Supply Company, 136 Liberty Street, New York City 


Shreveport, La. 
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A drilling well in the Ancon field 
where the rotary method is now being 
used with Ecuadorian crews 
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An Unusual Formation and Water 
Scarcity Present Problems in 


HE entire present oil production 

of Ecuador comes from a penin- 
sula on the Pacific Ocean lying directly 
east of Guayaquil, as shown by the 
map in Fig. 1. Moreover, practically 
all the oil is produced by one field, 
Ancon, which is operated by an Eng- 
lish company, the Anglo-Ecuadorian 
Oilfields, Ltd. At the present time the 
production from this field is approxi- 
mately 6000 bbl. daily, showing a 
steady increase since the first report of 




















Ecuador 


production made in 1917 when only 
17,000 bbl. a year were produced. 
Many interesting conditions are en- 
countered in the Ancon field, how- 
ever, and the problems arising, espe- 
cially those caused by the character 
of the producing formations and the 
scarcity of fresh water, make the de- 
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Many interesting conditions 

encountered in the Ancon 

field, where virtually all the 
oil is produced 


velopment of this field somewhat diffi- 
cult. 

In addition to the Ancon field, 
which lies southeast of La Libertad and 
south of Santa Elena, there is a small 
area known as the Cantivo field lying 
just east of La Libertad, and another 
one at Carolina west of La Libertad. 
The former is operated by the British 
Controlled Oilfields, Ltd., and the lat- 
ter by a national company. In both 
there has been some shallow drilling 
but most of the production has come 
from hand-dug pits. From these pits a 
quantity of earth impregnated with 
oil has been mined and roads have 
been built with this product. 

In the Ancon field, the carly devel- 
opment was entirely with cable tools. 
At present, however, rotary tools are 
being employed and all the deeper- 
zone wells are being drilled by that 
method. Some of the older wells drilled 
with cable tools have been, and are 
being, deepened and a portable cable 





This new type of distillation unit at 
La Libertad is completely automatic 
in control 
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tool machine is used for the purpose. 


comes from a shallow zone and from 


The geological features of the An- a deeper zone. The shallow zone con- 
con area are of considerable interest sists of a large number of sands that 
and of great importance. Production produce a low cold test oil of naph- 
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The derrick floor on the right rear of 
which are the drag and rock bits used 
for drilling wells in the Ancon field 
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thalene base that has an export gravi 
averaging 37 deg. A.P.I. The Lall 
zone is a thick sand that produces , 
high cold test oil of paraffin base that 
has an export gravity of 41 deg. A py 
Wells completed in the upper sands 
always are pumpers and average about 
25 bbl. a day. The deeper sand well, 
usually flow naturally and large pro. 
ducing wells often are mixed in with 
small ones. 

Between the shallow sand series and 
the deeper sand is a clay-pebble bed 
that ranges in thickness from 809 
ft. to 1000 feet. Below this is a shale 
bed in which the water strings gen. 
erally are set. Under the shale, how. 
ever, there is sometimes a bed of black 


CILA4 LIBERTAO 
SANTA LLENA 


for Details see plats 
of retinery ond tank 
farm and treld. 
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The charcoal absorption plant at An- 
con field. The absorbers are housed in 
the building to the rear 





shell. This formation is sometimes 
missing but may be found up to 1000 
ft. in thickness. The formations are 
indicated in general by Fig. 4. 

The deeper producing horizon is 
known to be more than 2000 ft. thick, 
as it actually has been drilled through. 
This sandstone is a rather remarkable 
formation, as all signs of stratification 
are lost and the formation appears to 
have flowed more or less like pleisto- 
cene would under pressure. The sand- 
stone gives evidence of being non- 
porous and the oil seems to be entrap- 
ped in innumerable fissures that occur 
throughout the formation. The deeper 
producing horizon, therefore, can be 
considered an unsaturated sandstone. 

There is, moreover, no uniformity in 
the oil-bearing possibilities of the sand 
throughout the productive area. Large 
wells may be brought in with small 
wells offsetting them; yet the rate of 
decline is very low although the oc- 
currence of oil is periodic. 

Due to the difficulties in geology, 
the seismograph is being called in to 
assist in making locations. In Fig. 2 is 
shown the older area drilled entirely 
with cable tools and the newer areas 
now being developed. The broken line 
is an arbitrary outline of the area that 
might be considered proved at the 
present time. Locations within this 
area may be made by geophysics as well 
as geology, and further development 
outside the area indicated may follow 
at a later date. The development has 
movec from west to east and is still 
progressing eastward. 
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Fig. 2. This drawing shows the older 
area of the Ancon field, as well as the 
areas now being developed 


Another problem in Ecuadorian op- 
erations is the lack of fresh water. The 
Ancon field and the refinery at La 
Libertad are on opposite sides of the 
peninsula, as shown in Fig. 1. Vegeta- 
tion here is sparse, although the coun- 
try around Guayaquil (which is less 
than 90 miles to the east) is practically 
a jungle. The coast at this point, how- 
ever, is barren, as mountainous country 
to the northeast diverts the waters 
from the Andes into rivers whose junc- 
tions are near Guayaquil. Being on the 
ocean, however, the climate at Ancon 
is kept pleasant by the Humboldt Cur- 
rent that flows up from the Antarctic 
region. 

Water, however, is taken from the 
sea for all operations at both Ancon 
and La Libertad. For drinking, wash- 
ing, and other purposes where fresh 
water is obligatory, the supply is pro- 
vided by means of distillation. The 
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water is pumped from the ocean into 
storage tanks; from these tanks it goes 
to a battery of Galloway boilers where 
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Fig. 3. Well completion in shallow 
sands, Ancon field, Ecuador 
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ware for rotary drilling at Ancon. 
aon is ated this type boiler 
vith its masonry construction is util- 
ed for the purpose. Two side flues 
— a bottom flue are built with rock 


a 


it is converted into steam. The steam 
is then condensed by passing it through 
coils. At present the distillation unit 
at Ancon utilizes air-cooled coils while 
the one at La Libertad is built with 
coils running into the bay for water- 
cooling. These units have been ade- 
quate for the necessary supply of fresh 
water but soon are to be modernized 
and enlarged to provide a greater vol- 
ume. Water for steam generation, 
drilling fluid, cooling, and similar op- 
erations will continue to be taken from 
the ocean. 
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Fig. 4. Rotary well completion in deep 
production horizon, Ancon field, 
Ecuador 
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Drilling Methods 

Drilling in the Ancon field is with 
Ecuadorian crews under supervision of 
an English superintendent and English 
tool pushers. Three rigs are running on 
deep locations and one on shallow loca- 
tions. There are 450 wells producing 
but the majority are pumping from 
the shallow sand at the present time. 
With drilling to the deeper zone in- 
creasing, however, the number of deep- 
sand wells probably will exceed the 
shallow wells in the near future. 

The method of drilling the shallow 
wells is indicated in Fig. 3. The surface 
string, set at from 400 to 450 ft. is 
cemented and also serves as a water 
string. Salvaged casing of any con- 


rrr ror er 


Fig. 5. The Anglo-Ecuadorian Oilfields, 
Ltd.'s refinery, tank farm, and loading 
facilities at La Libertad, Ecuador 
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venient size available is used for this 
string. After drilling to bottom, a per- 
forated liner is set of a size from 6-in. 
to 8%%-in., according to the diameter 
of water string used. In some wells 
a combination string has been used, 
with open hole carried from the sur- 
face to the bottom. Inasmuch as these 
wells are completed at from 1000 to 
1300 ft. it is felt that it may be pos- 
sible to drill the entire depth with one 
bit when a combination string is to 


be used. 

There is practically no gas produced 
in the shallow wells, which are put on 
the pump as soon as completed. They 
are merely bailed out to bring them 
in and most of them are pumped with 
central powers. As mentioned, the 
average production from the shallow 
wells is approximately 25 bbl. a day 
but their decline is normal throughout 
the area. 
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Tanks and separators handling pro. 
duction from deep sand wells, Ancon 


field 
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The average depth of the deep sand 
wells has been approximately 4099 ft 
with the deepest production to deal 
coming from a little below 5009 feet 
The casing program is shown in Fig. 4 
together with an indication of the 
formations penetrated. The wate 
string is cemented easily in the shale 
bed, which varies in thickness jn dif. 
ferent parts of the field but is always 
found below the clay-pebble stratum 
Although the more usual practice js to 
use a 534-in. liner, oil Strings of the 
same size also have been run in some 
of the wells. 

The deepest well now being planned 
will go to 8000 or 9000 feet. The cas. 
ing for this will be floated in as wij 
casing in all deep tests. The lower pro- 
ducing zone has a thickness that 
reaches to as much as 2000 ft. and 
wells are drilled for 1000 ft. into the 
sand if the sand thickness warrants, 
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This battery of boilers generates steam 
from sea water for use at the charcoal 
absorption plant 
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Drag bits, usually of the 4-way type, 
are used except in hard formations, 
and here 3-cone rock bits are employed. 
The holes are kept vertical by means 
of surveys made with acid bottle a 
| 500-ft. intervals. Electrical logging is 
- id ea GE not used because of the non-porosity 
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of the sand. 
Mud fluid is made from native clays 
- and has good colloidal 
_ properties. Pressures en- 
countere? are not high 


NEWMANG-MILLIKEN cunouss LUBRICATED | “3%! 2 00 
a Se PLUG VA LVES o'3000 Ine” my lb. per sq. inch. The mud, 
PARALLEL PLUG ALWAYS IN WORKING CONTACT WITH ITS SEATING. NO GLAND. NO PACKING therefore, does not have 
LUBRICANT SCREW 


















to be heavy and is 
usually kept at 10.5 bb. 
per gal. (approximately 
78 lb. per cu. foot.) 


BALL CHECK SEAT 
BALL CHECK 

BALL CHECK SPRING 
BODY STOP 


PLUG STEM—> 
PLUG STOP. —» 
LUBRICANT RECEPTACLE — 
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RIZONT Fy gu + VALVE | are of steel and 120 ft 
propos y | _ BODY | in height. Of particular 
seal me | interest is the substruc- 
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T-I-W FRICTION SLIPS—Two-Piece 
Reliner Type. Showing the two 
halves of the two-piece slips, also 
liners for same. 131/4-inch bearing 
surface against pipe. 





























FAMOUS ON WORLD'S DEEP WELLS 
AND MAKING NEW ECONOMY RECORDS 
ON ALL DEPTH WELLS EVERYWHERE... 


} hy RELINER PRINCIPLE IS A BIG MONEY SAVER 
* 


LINERS CAN BE RESHARPENED MANY TIMES. 

















te LINERS CAN BE REPLACED WHEN COMPLETELY WORN OUT. Saves buying 
a complete set of slips when after long use and resharpening many times, the liners 
finally wear out. 


% LINERS FOR DIFFERENT SIZES OF PIPE CAN BE USED IN THE SAME SLIP, 
thus saving the operator from having to buy different complete slips for different 
sizes of pipe. 


T-l-W SLIPS POSITIVELY DO NOT CRUSH OR MAR THE PIPE 


LEADING OIL COMPANIES USE T-I-W the world's most complete line of slips. 


Texas IRon Works 


QUICK DELIVERY 





FROM LARGE STOCKS 











HOUSTON, TEXAS 1401-1423 Maury Street 



























































THEY SEAL POSITIVELY & 
LAST FOR A LONG TIME! 


Thousands of MILLER 
Hydraulic Pistons & Valves 
are today proving that... 





MILLER PISTONS are con- 
structed with a wide, rugged, 
rubber sleeve which is ex- 
panded by the pump pressure, 
regardless of direction of 
stroke. The expansion of the 
rubber sleeve is governed by 
the actual pump pressure, so 
that a positive seal always is 
present, but excessive friction 
is avoided. 


If you do not find Miller 
Pistons and Valves at your 
supply store, look on page 
1183 of the 1937 Com- 
posite Catalog, or write us 








direct. 





MILLER VALVES have 
small ports through the 
metal top plate, which 
permit the hydraulic pres- 
sure to expand the rubber 











insert, and... 


"The Greater the Pres- 
sure, the Tighter the Seal." 


ERWIN E. MILLER 


345-347-East Santa Fe Avenue, 
FULLERTON, CALIFORNIA 


MILLER HYDRAULIC 
PISTONS & VALVES 
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gine and drawworks is a structural-steel unit resting on cy 
crete foundations. The cellar thus is formed by building th 
derrick floor above ground, as shown in the accompanying 
illustrations, with the mud pumps mounted on skids a 
set on ground level below the derrick floor. Flexibility 
meet variations in the surface of the ground readily js a 
vided by cutting the pipe supporting the steel base to de 
length required at any point. 

Since salt sea water is used for steam generation, Cornish 
boilers of the type illustrated are necessary. The installation 
of these boilers requires masonry as shown and native rock 
is used for this purpose. Each boiler is provided with , flue 
on each side and one below. Boilers are blown down every 
hour and have to be scraped and cleaned every 15 to 17 
days. All condensate that can be recovered efficiently is 
utilized and as much dilution of the salt water with fresh 
water as possible is made in the boilers. In shallow drilling 
one boiler installation is made to take care of several wells 


Production and Gas 


In completing the lower sand wells, they are bailed untij 
a showing of oil is had. A string of 2-in. tubing is then ry 
in and when it is in position the well is closed in, built up 
with pressure, and made to flow. With but few exceptions 
the deep-sand wells flow naturally. All are beaned with back 
pressures held at from 60 to 200 Ib. per sq. inch. The tubing. 
head pressure ranges up to 300 pounds. 

In producing the wells in the Ancon field the aim is to 
procure a high ultimate yield. The gas/oil ratio of new 
wells averages only from 400 to 500 cu. ft., although some 
of the deep wells have a gas/oil ratio up to 800 cu. feet. Gas 
is taken from the separators and goes to a charcoal plant or 
to compressor stations. It enters the charcoal plant at , 
pressure of 20 Ib. and is taken into the compressors at 7-in, 
water vacuum. At some compressor stations the wet gas is 
treated at home-made absorbers like the one shown in an ac- 


companying illustration. 


Some of the shallow wells have been repressured but plans 
now have been completed for high-pressure repressuring of 
deep-sand wells. Equipment for this purpose has been or- 
dered and is now on the way. In this repressuring operation 
bottom-hole pressure bombs will be used and the project 
conducted in accordance with the most modern technique. 

At present some shallow sand wells are being repressured 
by gas from the casing head of the deep well. This gas is 
taken off at a pressure of 500 Ib. and put in at 80 pounds 
There is, of course, not much gas to spare because the gas 


| oil ratio of the wells is so low. 





Clean-out work is done with a mast mounted on a truck. 
Wells as deep as 3000 ft. have been pulled with this equip- 
ment. Deepening of old cable tool wells, as mentioned, is 
being done with the portable machine, as shown in an a- 
companying illustration. This machine also is used for sd- 
vaging casing. 

Electric power is used for lighting, for refining operations 
at La Libertad, and a few other purposes. It is generated at 
a plant at Ancon by five 100-kw. a-c. sets. A new 180-kw. 
set is soon to be installed. 

As in all South American operations, everything has to be 
done in the field and, in addition to the large inventory of 
equipment necessary, facilities for all types of repair work 
are available. The shops are called upon for many kinds ot 
construction operations to meet the emergencies that aris. 
A government owned and operated railroad connects li 
Libertad and Santa Elena with Guayaquil but equipment and 
supplies are received mostly at the port at La Libertad. A 
60-cm. gauge railroad, operated by the company, connects 
Ancon with La Libertad where is situated the ice plant and 
oxygen plant. Gasoline and Diesel locomotives of 40 hp. at 


ee ee | used on this road. 
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Refinery and Port at La Libertad 


The crude oil from the Ancon field is pumped through a 
-in. pipe line, about 12 miles in length, to a tank farm at 
La Libertad. (See Fig. 5.) Approximately 1000 bbl. daily of 
this crude is used by the refinery and the rest shipped to 

ints all over the world. Tankers are loaded with crude oil 
through a 10-in. sea line that extends for two miles off shore. 
Bulk shipments of refined products are loaded on board ship 
through four 4-in. lines on the pier. 

The refined products manufactured consist of gasoline, 
kerosene, heavy naphtha, gas oils, and fuel oil. These are dis- 
tributed over Ecuador and bulk stations are situated through- 
out the country. Bulk shipments are loaded into ships through 
the four pier lines, but in addition to the bulk shipments there 
‘sa considerable volume of refined products shipped in cans. 

The recently-installed refining equipment shown in the 
accompanying photographs utilizes an oil-circulating system 
in which the quantity of circulating oil is many times that of 
the crude. This mass of oil is used as a heat vehicle for the 
elevation of the topped crude from the gasoline fractionating 
tower to vaporizing equilibrium temperatures. The design 
aims to give maximum thermal efficiency with a minimum 
personnel. Operations are at atmospheric pressure and are 
automatically controlled throughout. 

The equipment includes an inside-fired oil circulation 
heater with the radiant heat transfer surface consisting of a 
circular corrugated firing tube. Oil is directed on this surface 
by nozzles that cover it entirely with jets of oil at a velocity 
of 90-100 ft./sec. and, discharging against the fired sheet, 
provide an unbroken, rapidly moving, and continuous flow 
of oil over the heated surface. The nozzles are arranged in 
a “nozzle-sheet” that is a concentric steel tube and by their 
spacing pass a sufficient volume of oil over the heated sheet 
at all times to absorb the heat from high temperature com- 
bustion and still avoid high film temperature. The transfer 
rates resulting are high. 


The oil uniformly discharged by the nozzles flows between 
the nozzle sheet and firing tube from back to front of the 
heater, increasing in velocity as it picks up the flow from all 
nozzles as it progresses. The front end is the fired end and 
the volume of oil is at its maximum here where the greatest 
amount of heat is to be absorbed. An annular header is 
around the heater at the front end that collects the heated 
oil that then flows under circulating pump pressure to the 
vaporizer. The heater always is under low pressure, operates 
full of liquid, and causes no vaporization. 

A single-stage vertical centrifugal pump takes suction 
from the vaporizing tower and supplies the heater with cir- 
culating oil, which is discharged into a circular header placed 
around the center of the heater. The oil is uniformly dis- 
tributed to nozzles in an annular space between the nozzle 
sheet and an outer concentric tube or shell of the heater. 

The unit is charged with automatic control by a centri- 
fugal pump. After going through a settler, the oil passes 
through a tubular conversion section of the heater where it 
is partially vaporized and through which it flows with high 
velocity. The mixed oil and vapor, still under the pressure of 
the crude charging pump, goes to the gasoline refraction- 
ating tower from the top of which gasoline is taken off in 
the vapor phase. 

After being stripped, the hot, partially-topped crude flows 
to the injection line of the vaporizing tower where it joins 
the circulating oil. As stated, the quantity of circulating oil 
is many times that of the crude and this great volume of oil 
is used as a heat vehicle for the elevation to vaporizing equi- 
librium temperatures of the topped crude from the gasoline 
fractionating tower. 

The circulation oil, with the partially topped crude (after 





elevation to vaporizing temperature and containing the vapor | 
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Here is a modern Bailer with new 
improvements that make other 
types of Bailers obsolete. With it 
the operator can bail at faster 
speed because it loads instantly 
and automatically. When the 
Bailer is brought out of the hole 
it may be quickly dumped. 


The Shull Bailer removes sand 
collections, heavy cuttings and 
other accumulations. It also cleans 
and opens the perforations. Bot- 
tom hole pressure is utilized as a 
powerful hydraulic force to load 
the Shull Bailer at high speed. It 
is the one Bailer with a self-seat- 
ing valve unnecessary to reset. 


OTHER 
SHULL PRODUCTS 


Shull Swab 
Shull Sand Pump 
Shull Perforation Cleaners 
Shull-Ace Tubing Slips and 
Split Spider 
Shull Collar Locater 
Flury & Brandel Grab 
Shull Bridging Plug 
Shull-Ace Line Spooler 
Shull-Ace Casing Cutter ” 


SHULL PERFORATOR CO. 


2750 Cherry Avenue Long Beach, Calif. 


MAIL THIS COUPON 





SHULL PERFORATOR COMPANY, 
2750 Cherry Avenue, 


Long Beach, California. 
Send your complete catalog. 
Name 
Address 
City 


State 




















New Improved 
Rigid Valve 


SHULL 


“BIRGE TYPE” BAILER 
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flashed at this temperature), is mixed 
in the injection line of the vaporizing 
tower and introduced into the vaporiz- 
ing head in the top of the tower. The 
cleanly-separated vapors are then in- 
jected under rectifying plates and over 
stripping plates for the next stage of 
fractionating. 

The circulating oil and the part of 
the crude not vaporized flow to the 
base of the vaporizer, which serves as 
a reservoir for the oil heating system. 
From here it is discharged to the heater 
by a single-stage centrifugal pump. A 
second pump of the same design, and 
also using the base of the vaporizer as 
its reservoir, supplies heating oil to the 





Frick-Reid Enlarges 
Houston Facilities: 
Hold Open House 


RICK-REID Supply Corporation 

recently completed the enlargement 
of its warehouse and office facilities in 
Houston, Texas, and in celebration held 
open house. The affair was well at- 
tended by oil men and supply men 
of Houston and the surrounding ter- 
ritory. 

On this page is shown the company’s 
new plant. The other photograph 
is of several Frick-Reid officials, as well 
as representatives of the Beaumont Iron 
Works. They are, left to right: “Doc” 
Harris, Houston and Beaumont repre- 
sentative of the Beaumont Iron Works; 
O. C. Staples, Frick-Reid machinery 
salesman, Tulsa, Oklahoma; J. L. 
Shakely, vice-president, Frick -Reid 
Supply Corporation, Tulsa; A. L. Brai- 
nard, president, Beaumont Iron Works, 
Beaumont, Texas; Robert McCoy, Jr., 
sales manager, Frick-Reid Supply Cor- 
poration, Tulsa; and H. C. White, dis- 
trict manager, Frick-Reid Supply Cor- 
poration, Shreveport, Louisiana. 


various reboilers of the unit and dis- 
charges the excess unstripped residuum 
to the next fractionation stage in the 
tower. Oil used as a heating medium 
for the reboilers is returned to the 
vaporizer where it joins the circulat- 
ing oil and is raised to the temperature 
of the main oil body by oil-to-oil con- 
tact. 

The material used as a heating 
medium through the heater is un- 
stripped residuum. The crude charge 
does not enter the heater except when 
the unit is put on or taken off the line. 
The quantity of circulating oil through 
the heater is constant and the partially- 


topped crude is introduced into the 
heated stream en route to the vapor ™ 
izer. The operation of the system thend P 
fore is independent of the crude char 
ing rate and any condition of distill 
tion, reference charging rates, of de. 7 
gree of fractionation. 

The tank farm, shown in Fig. 5, has 
a storage capacity of 6500 tons. The 
tanks have been painted white but the 
coating, due to atmospheric Conditions 
does not stand up. Considerable succes 
has been obtained by applying sand on 
a red lead coating and then white. 
washing over that. The plans are to yg 
aluminum paint hereafter, however, 
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YOUR 
FUTURE 
CASING 
PROFITS 


TAW ‘Gam, 


ALT 


HE wise operator keeps in mind the 

“long pull” for profits. He knows 
that short-cuts and chances can easily 
wreck the most promising outlook. He 
works accordingly, gives careful, thought- 
ful consideration to each step, scrutinizes 
every material used, large and small, 
weighing values, pondering ultimate life 
and economy. 

Casing, the biggest single material ex- 
pense of the well, comes in for extra close 
attention. Emergencies sometimes arise 
in running and cementing — leaky joints 
may develop —lack of uniformity in 
casing ends may cause loss of time 
and labor in make-up. These and other 
features will largely determine the ulti- 
mate profits from the well. 

Take no chances — play safe, specify 
NATIONAL Seamless. Pierced from solid 
steel, uniform wall-strength is assured. It 
cannot split at any place along a weld a 
mile or more down; it has no welds. Care- 
fully finished ends mean that it stabs 
easily, screws together smoothly and 
accurately. In your next well, buy your 
future casing profits now, be sure to 
specify NationaL Seamless A. P. L, 
Diamond B X and B 8, 

America’s Preferred Casing, made by 
the world’s largest manufacturer of steel 
pipe and tubes. 


NATIONAL 


Seamless Casing ° 
, aD ¢ 

















NATIONAL TUBE COMPANY 


United States Steel Products Company, New York, Export Distributors 

















Facts Regarding Percentage Depletion 


Taxpayers who have per- 
formed and will perform 
special valuable services 
for the nation are entitled to 
percentage depletion 
deductions 


1. Every discovery of unknown 
natural resources adds to the wealth of 
the Nation. As soon as the discovery 
is made, the ad valorem taxes of the 
states are either increased, or the ratio 
of assessed value to actual value de- 
creased. Upon exploitation, the federal 
government takes a large share of the 
profit as income taxes. If the discovery 
is upon the public domain, the federal 
government may take a substantial 
royalty. If the discovery is made by a 
corporation, the government will 
gather a higher capital stock tax, excess 
profits tax, and probably undistributed 
profit tax. Not only are the taxes in- 
creased by the additional profits from 
the exploitation of the new deposit, but 
higher taxes are gathered from the 
channels into which those new re- 
sources may be dedicated. 

2. Every discovery adding new 
natural resources to those previously 
known to exist adds further security to 
the public debt, and has a tendency to 
maintain or diminish interest rates upon 
the public debt. Every new discovery 
augments the foundation for our credit 
structure and aids in preserving it in a 
state of stable equilibrium. Every new 
discovery tends to relieve the load on 
the citizens who will be required to 
make payment on the redemption of 
the public debt. 

3. Every exploratory program, 
whether fruitful or unfruitful, creates 
new jobs and stimulates trade and pro- 
duction of supplies, machinery, and 
equipment. These explorations them- 
selves are work relief projects toward 
which the government makes no con- 
tributions and grants no reimburse- 
ment if the explorations are unsuccess- 
ful. 

4. Every discovery creates employ- 
ment that would not exist otherwise. 
Whenever the discovered deposit is ex- 
ploited, operating jobs are created. 

5. Every discovery creates a new 
source for trade in the supplies, ma- 
chinery, and equipment required to 
exploit the discovered deposit. The 
stimulation of this trade stimulates the 
production of these supplies and ma- 
terials and the increase in this business 
creates new sources of employment. 


'For Part I of this series see ‘‘Course of Oil,’’ 
July issue. ) 
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6. Every discovery contributes re- 
sources that are indispensable in our 
program for our national defense—for 
preparedness in time of peace and for 
operations in time of war. 

7. Discovery tends to diminish the 
prices of mineral and petroleum prod- 
ucts and as a consequence enhance the 
consumer’s purchasing power, increase 
taxable profits in manufacturing and 
trade, relieve unemployment, and cre- 
ate additional sources of federal and 
state revenue. 


8. The maintenance of adequate 
petroleum resources is indispensable to 
the maintenance of present standards 
of living in our Nation. Hence it is 
true that discovery is a vital factor 
in the preservation of our Nation and 
the preservation of our civilization. 

These are some of the benefits that 
flow to the government as a conse- 
quence of the exploratory work of the 
oil industry. It is for these benefits 
that the government may well afford 
to grant adequate depletion allowance 
deductions from income of a taxpayer 
when it can be shown that the source 
of that identical income would not 
have been known to exist if it were 
not for the explorations of that tax- 
payer. 

A prerequisite to the discovery of 
these unknown deposits is an expensive 
wildcat exploration program in which 
the capital employed is subjected to 
great risks of loss. 

These discoveries are not made with- 
out sacrifices. Prospecting, whether for 
oil, gas, or minerals, is an expensive 
undertaking. It is generally coupled 
with many disappointments, and the 
degree of success depends in most cases 
upon elements of luck over which the 
taxpayer has no control. Dry holes and 
faulty structures are common, not- 
withstanding the fact that the best 
geological practice is applied. Prospect- 
ing is an inexact science, and the vol- 
ume of oil discovered is not directly 
proportional to the funds appropriated 
to these purposes. 

The percentage depletion allowance 
is a meritorious one that is an induce- 
ment to explore and a reward for the 
discovery of new national wealth and 
income, new sources of employment 
and trade, new resources for national 
defense, new means of improving 
standards of living, and new weapons 
to combat poverty and spur business 
recovery. 


Any additional revenue dg, 
rived from revocation of the 
rights to measure depletion 
by a percentage of incom, 
will be more than offset by 
the public detriment regy}. 

ing from such revocation 


1. The benefits that the public mg 
derive from the additional reveny © 
must be diminished by the dety. 
ment resulting from the reduction 
of income, purchasing power, y. 
curity, and standards of living of 
those who bear the addition] tex 
burden. 

The imposition of any additions 4 
taxes, especially at a time when exis. 
ing taxes are relatively heavy, involyg 
substantial public detriment from th» 
reduction of the income, purchasing 
power, security, and standards of liy; 
of the people who bear the burdeg 
of the tax. If the income of a gre 
host of the American people is to 
curtailed because they must bear ¢ 
additional tax burden, then to thee 
tent that this group is a part of th 
American public there is public dette 
ment. For example, if 130,000,0 
people in United States may benefit 
from the additional revenue and ¢ 
burden of paying the tax falls on of 
hundred million of the one hundred 
and thirty million, it is necessary, i 
considering the propriety of the tay 
to consider the public detriment thi 
results from placing this additional 
burden on the 100,000,000 payers. 

Who will bear the burden of ang 
additional taxes that may be impos 
upon the petroleum industry? Part 
be passed on to the purchasers of pettt 
leum and the balance will be absorb 
by the owners. 

Who are the consumers of the 
products who will share part of 
additional burden that would resulf 
from revocation of the right to per 
centage depletion? 

First, there is that class of ultimate 
consumers of these products who us 
the products to satisfy their individu 
needs. This group embraces, among 
others, the people who heat their home 
with coal or fuel oil; the people who 
purchase or operate automobiles; th 
people who purchase any of these prot- 
ucts in the construction, repair # 
operations of their homes, tools, imple 
ments, etc. Manifestly this group 4 
braces directly or indirectly eve] 
individual in the Nation. 

Secondly, there are the manufd 
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yODERNIZE YOUR ROTARY RIGS 
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ERVICE records: on hundreds of installa- 

tions prove that DI-HARD Liners far out- 
wear all other liners—that’s the real reason for 
their rapidly increasing use. 


The outstanding characteristics 
of DI-HARD Slush Pump Liners 
are: 


* Extreme hardness — over 600 
Brinell 


* Great resistance to abrasion 


Very low coefficient of fric- 
tion 
These properties result in: 


Elimination of frequent liner 
replacements 


Materially prolonged piston 
life 


Reduced slush pump operat- 
ing cost 


Insist on 
DI-HARD LINERS 
for your pumps 


A DI-HARD Slush Pump Liner. Note the double reflections, direct and 
indirect, of the DI-HARD background on the mirror-finish of the liner. 
The perfect symmetry of the lines and the shar pness of the letters are 
proof of the extreme accuracy of the finishing operation. 


OIL WELL SUPPLY COMPANY 


Subsidiary of United States Steel Corporation 
Branch Stores in All Oil Fields 
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turers who use petroleum as a com- 
ponent part of manufactured goods or 
consume petroleum products in manu- 
facturing processes. Obviously there 
are few, if any, manufacturers who do 
not fall in this category. The owners 
of the great group consist of millions 
of our citizens. 

In the third place there is the United 
States and the several states. The 
United States is one of the largest con- 
sumers of petroleum and its products. 
Petroleum is a commodity that is in- 
dispensable to national defense, public 
works, and governmental operations. 

Who are the owners of the petro- 


leum industry? 

These owners are composed of indi- 
vidual operators, corporate sharehold- 
ers, lessors of mineral rights, and, in- 
directly, the employees. 

Thus if additional taxes are imposed 
on the industry, practically every in- 
dividual in the United States who con- 
tributes to the payment of these taxes 
tends to increase their cost of living, 
to reduce their purchasing power, im- 
pair their security and decrease their 
standard of living. These are public 
detriments that cannot be disregarded 
in testing the propriety of imposing 
additional taxes resulting from chang- 
ing the percentage allowance. 

The millions of employees in the 
petroleum industry have an interest in 
the question of the propriety of the 
taxes imposed upon their employers. 
The gross income of any industry is di- 
vided between government, capital, 
and labor. If this gross income remains 
constant and governments demand a 
greater share, then there is an equiva- 
lent reduction of the amount to be 
distributed between capital and labor. 
The greater the government’s share, 
the less the power of capital to grant 
labor benefits. If government takes 
it all there is nothing left for capital 
or labor. The government can kill the 
petroleum goose on too heavy a tax 
diet and there will be no more golden 
exgs for government, capital, or labor. 
Thus employed men may be converted 
into unemployed men and prosperity 
converted into depression. These are 
additional public detriments that can- 
not be disregarded in testing the pro- 
priety of imposing additional taxes on 
these industries. 

2. Any additional revenue that might 
be derived from the revocation of 
rights to percentage depletion 
would be set off by incidental losses 
of revenue. 


(a) The United States would bear 
a portion of the additional tax 
burden as an important con- 
sumer of petroleum and its 


products. 


To the extent that any additional 
tax burden imposed upon the industry 
might be shifted to consumers in the 
price of products, the United States 
would contribute. Thus the United 
States would assume a portion of the 
burden of any additional tax that it 
might impose. As one of the most im- 
portant purchasers and consumers of 
these products, the amount of this set 
off would be substantial. 

(b) Income taxes on manufactur- 
ers of petroleum products will 
be curtailed to the extent that 
the tax is shifted to them and 
absorbed by them. 

Manufacturers who use petroleum 
and its products either as raw materials 
or as consumptive supplies in manu- 
facturing processes will sustain reduc- 
tions in taxable income to the extent 
that any tax is passed to them and not 
passed on by them. To the extent that 
this taxable net income is reduced the 
United States will lose income taxes. 

(c) An increase in tax on the 
petroleum industry will, to the 
extent that the tax is shifted 
to consumers, result in in- 
creased prices of petroleum 
products. Increased prices tend 
to diminish trade in these 
products with a consequent 
loss of excise taxes and income 
taxes to the United States. 


These economic principles are too 
well established to submit to argument. 
Examples, however, are the cases where 
gasoline taxes have been so excessive 
that consumption of gasoline has di- 
minished to an extent that the increase 
in tax effected a net loss of revenue. 

3. Recision of percentage depletion 
will deter explorations and dimin- 
ish the number of discoveries of oil 
and gas wells. The loss of one im- 
portant discovery may result in a 
greater loss to the United States 
than the amount of additional reve- 
nue that may be gathered from re- 
cision of percentage depletion. 

What is the value of such discoveries 
to the United States? Frequent discov- 
eries of unknown oil and gas pools are 
essential to the maintenance of present 
standards of living for our citizens and 
for adequate national defense. These 
underground resources are the life 
blood of the nation and the backbone 
of any prosperity that our citizens may 
enjoy. They are the source of the means 
whereby the people satisfy their funda- 
mental wants. They contribute di- 
rectly or indirectly toward the de- 
velopment of power and transporta- 
tion. They are indispensable in the arts 
and sciences. In thousands of ways 
every person relies upon the utility of 


these commodities every day. In brief 
they are commodities upon which Ms 
rely for the maintenance and advance 
ment of civilization. ; 

The practice in the United States of 
investigating the relevant tax factor, 
before launching any new business 
enterprise is common, if not universal, 
In any investigation of the expediency 
of an exploratory program, the average 
prudent prospector will estimate the 
net yield or reward to accrue from syc. 
cess. In determining the net yield from 
success, percentage depletion is a fac. 
tor, and thus percentage affects the 
odds involved in the exploration 
gamble. If these odds are reduced by 
recision of percentage depletion, many 
exploration programs will not be 
launched that otherwise would fy 
undertaken. Discoveries vary with the 
amount of explorations. Hence the 
conclusion is obvious that a revocation 
of the right to percentage depletion 
will diminish the number of discoy- 
eries. As discoveries are public benefac- 
tions, a reduction of discoveries affects 
a loss to the public. In determining the 
propriety of rescinding the rights to 
depletion, this loss cannot be disre- 
garded. 

The assertion has been made above 
that the right to measure depletion by 
a percentage of income is a factor that 
must be considered in connection with 
any proposed exploratory program. The 
importance of this factor has never 
been more pronounced than it is today 
during a period of extremely high in- 
come tax rates. In times of high surtax 
rates investments are more attractive 
than speculations. An axiomatic prin- 
ciple of investment or speculation is 
that, other factors being equal, the re- 
wards from an investment or specula- 
tion should be commensurate with the 
risks inherent in the project or enter- 
prise. Generally these rewards are re- 
garded as the profits to be realized be- 
fore taxes, but with the current high 
rates of tax, any prudent investor must 
weigh the anticipated reward, after 
taxes, before deciding upon the pro- 
priety of an investment or speculation. 

As speculation must yield more per 
dollar of capital than investments, and 
as the surtaxes are higher on higher 
yields than on lower yields per dollar 
of capital, the net yields of specula- 
tions cannot be considered as being 
commensurate with risks unless either 
(a) the reward anticipated is based 
upon yield after tax or (b) the degree 
of risks is measured against yield after 
tax. To illustrate, taxpayer A has 
$100,000 to invest. He can bet it on 
a “manufacturing horse” paying 4 
gross yield of 2 to 1 or a “prospecting 
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@When the hole is deep and tempera- 
ture’s high—and trouble starts to pop— 
that’s when you’ll appreciate the extra time 
Unaflo gives you! Unaflo sets slower, yet 
hardens quickly after initial set-—forms 
a tight shut-off against gas and water. 

In Oklahoma there is a Johnson Sand 
well that produces about 1500 barrels of 
gross fluid per day on gas lift, cutting 
approximately 98%. It was decided to 
try to plug off water in this well by at- 
tempting to force quantities of thin 
cement slurry into permeable streaks in 
the sand, and then remove the cement 
from the hole. 


Thirty-fivesacks of Unaflowere pumped 
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into the seven-inch casing between two 
rubber plugs. Pressures up to 2400 pounds 
were used. Here’s a record of the time: 


Mixed 35 sacks 22 minutes 
Pumping cement in casing .4 minutes 
Put in follow plug 7 minutes 
Pumping plug to 6,245 ft. 5hrs. 5 min. 
Total Time...........5hrs. and 38 min. 
Why not give this new and better oil 
well cement a trial on your next job? 
Universal Atlas Cement Co., United 
States Steel Corporation Subsidiary, 
Amicable Bldg., Waco, Texas. Kansas 
City, Tulsa, Oklahoma City. 
en, 
(USS) 


x 





UNAFLO CEMENT— 


1. Retains fluidity at highest known 
oil well temperatures. 


2. Permits use of 14 gallon less water 
per sack of cement. 


3. Has set a new record of low 
pump-down pressures. 


4. Follows irregularities of well bore 
and casing. 


Attains full strength rapidly under 
high temperatures. 


Remains fluid even when contami- 
nated by mud. 


Remains fluid while being placed, 
thus forming an impermeable seal 
against the movement of forma- 
tion fluids. 


Has proved in the field that it 
“sets up” in sulphate waters. 


Has repeatedly remained fluid for 
more than two hours on squeeze 
jobs where pressures and temper- 
atures were extreme. 


10. Is a safer cement for oil string and 
repair jobs. 























horse’’ paying a gross yield of 40 to 1. 
Assuming the most conservative illus- 
tration where he has not other income, 
the net realization if the “manufactur- 
ing horse” should win would be $200,- 
000 less $97,000 federal tax or a net 
of $103,000. The net realization if the 
“prospecting horse” should win would 
be $4,000,000 less $3,011,000 federal 
tax or a net of $989,000. The ratio 
of the risks assumed on the two horses 
would be 40 to 2 or 20 to 1, but the 
ratio of realization would be $989,- 
000 to $103,000 or 9.6 to 1. In states 
where income taxes are imposed this 
margin would be greater. Now, if the 
percentage depletion can be allowed 
against funds won on the prospecting 
horse so that the ratio of realization 
would be somewhat commensurate to 
the ratio of risks, then more funds 
will be placed upon the prospecting 
horse. Thus percentage depletion is in 
fact not only a reward for special ser- 
vice but an inducement to explore and 
a stimulus to discovery, and a means 
whereby this operation of this eco- 
nomic barrier to speculations is low- 
ered. The conclusion is clear—that 


revocation of these rights would re- 
sult in less discoveries than if these 
sections are retained in the law. 

If resort is taken solely to monetary 
tests, actual sound estimates can be 
made that will prove that the discov- 
ery of one important oil and gas struc- 
ture or one important mine may yield 
more to the United States than the 
amount of revenue involved in per- 
centage depletion. 

Additional taxes on the petroleum 
industry prohibit the exploitation 
of marginal natural deposits and 
thereby cause losses of national 
wealth and income. 

Increased taxes represent increases 
in operating costs. Increases in operat- 
ing costs affect the amount of natural 
resources in the United States. 

There are unlimited quantities of oil 
and gas contained in the bowels of the 
earth. Whether or not this oil will be 
produced or wasted depends upon the 
cost of exploiting it, and the cost of 
exploiting it depends upon the faxes 
that form a component part of these 
costs. If an increase in taxes increases 
costs above the recoverable value in 





the marginal oil deposit, then the oil 
is wasted. If the increase in pean 
not imposed so that the costs aks 
maintained at a figure lower than the 
recoverable values, then the oil may be 
produced and there is thus Created 
added national wealth, a source of 
relief for unemployment, and a source 
of trade for supplies, machinery, and 
equipment. 

Thus, as taxes go up, valuable oil 
and gas deposits remain undeveloped 
and the marginal operator is forced 
out of business. As taxes are reduced 
the marginal operation is saved and qll 
profits are increased. The Petroleum 
Administrative Board has proved that 
losses of oil and gas reserves available 
in stripper wells would result from 
increased labor costs under the pro- 
posed code for the petroleum industry. 
Any increase in tax on the producer 
through stripper wells will have the 
same result. 

The Dominion of Canada has recog. 
nized this principle and in an amend. 
ment in 1936 to the War Income Tix 
Act, all new metalliferous mines are 
exempted from income taxes. 


Bureau of Mines Analyzes Crude Oil From New West Texas Field 


HE crude oil produced from Or- 
dovician lime in the Sand Hills 
field in western Crane County, Texas, 
is a wax-bearing parafhn-intermediate 
base oil having a gravity of 44.7 deg. 
A.P.I. and a sulphur content of 0.22 
percent, according to a laboratory an- 
alyses made by the Bureau of Mines on 
Mines, Department of the Interior, on 
a sample obtained from Gulf Produc- 
tion Corporation, Waddell well No. 4, 
sec. 4, blk. 27. A distillation summary 
indicates approximately 35 percent of 
gasoline and naphtha, 20 percent of 
kerosene distillate, and 25 percent of 
gas-oil and heavier distillate suitable 
for cracking. The analysis of this oil 
compares favorably with previous an- 
alyses made by the Bureau of Mines on 
oil produced from the heavy-oil zone 
of the Ordovician strata in the Big 
Lake field, Reagan County, Texas. 
The Sand Hills field is the second 
field to produce from the Ordovician 
strata in the West Texas Permian 
Basin—the first being Big Lake in 
Reagan County. Oil was discovered in 
the Ordovician strata in the Continen- 
tal-Group One Oil Corporation, Uni- 
versity well No. 1-B in the Big Lake 
field, December 1, 1928. This well was 
completed at a total depth of 8523 
ft. and produced 2,800,000 bbl. of oil 
prior to March, 1933, when it was 
temporarily shut down. Twenty-five 
wells drilled to the Ordovician strata 
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in this field had a total production on 
January 1, 1936, of 23,000,000 barrels, 

Gulf Production Corporation, Wad- 
dell well No. 4 from which the sample 
was obtained for analysis was com- 
pleted at a total depth of 6014 ft. in 
a dolomite, probably the Ellenburger 


formation. Although this was the third 
well to produce from the Ordovician 
strata in the Sand Hills field, it is the 
first important well and produces by 
natural flow. Two wells drilled previ- 
ously had small initial production and 

are produced by pumping. ‘q 








Approximate Summary 


Light gasoline 


Total gasoline and naphtha. . 
Kerosene distillate 

Gas oil 

Nonviscous lubricating distillate 
Medium lubricating distillate 
Viscous lubricating distillate 
Residuum 

Distillation loss 


The detailed analysis of the crude oil is given below: 


GENERAL CHARACTERISTICS 


Specific gravity 0.803 
Percent sulphur 0.22 
Saybolt Universal viscosity at 


Dry distillation 


Temperature Percent 


deg. cent. 


Sum, 
percent 


Sp. gar. 
of cut 
Upto50 | 28 | 0.641 
50— 75 6.9 656 
75—100 | 11.0 690 
100—125 | 5.$ 16.9 714 
125—150 ) 22.$ 733 
150—175 5.§ 28 749 
175—200 ) 34.5 
200—225 ) 40 § 
225—250 b.d 47: 
250—275 5 
Vacuum distillation at 40 mm. 
Up to 200 5.1 
200—225 5.9 834 
225—250 5.2 ‘ } 851 
250—275 4 | 869 
275—300 1 | 24. | 881 


77 deg. fahr. 40 seconds 
Saybolt Universal viscosity at 100 deg. fahr. 37 seconds 


DISTILLATION, BUREAU OF MINES HEMPEL METHOD 
Barometer 744 mm. 


7 08m 


| 
| Deg. A.P.I. | 
| 81.3 | 


Percent 
11.0 


Sp. gr. 
0.665 


Viscosity 


34.8 716 
20.1 792 
2.4 833 38 
4 0.847—0.875 | 35.6—30 
3.9 875 887 | 30.2 


18.4 


0.936 | 19 
20 | 


A.P.I. gravity 44.7 deg. 
Color greenish black 


First drop: 33 deg. cent. (91 deg. fahr.) 


| 
| 


Deg. A.P.I. | Viscosity at Cloud test 
of cut  |100 deg. fahr.| deg. fahr. 


| 

Temperature 
deg. fahr. 

89.3 | 

84.2 | 

73.6 

66.7 

61.5 

57.4 





| 





~ Carbon residue of residuum 6.8 percent 
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THE PETROLEUM ENGINEER, 
P. O. Box 1589, Dallas, Texas. 


Here’s my check for $1.25 for a Special Binder. 


Name__ 











CO 





Street 











City_ 
Check your division: C) Producing C) Refining 
Cj Natural Gasoline C) Supply () Manufacturing 



















































XHIBIT facilities at the May 14 

to 21, 1938, International Petro- 
leum Exposition at Tulsa, Oklahoma, 
will be increased 40 percent, accord- 
ing to General Manager W. B. Way. 
Way also announces that September 
15 has been set at the deadline for 
exhibitors at the last Tulsa show to 
take up the option granted them on 
their old space. After the deadline all 
space not reserved will be open to the 
selection of new exhibitors and old 
companies who wish to enlarge on their 
exhibit facilities for the coming show. 





E. MERL CLARK 


In order to increase exhibit space, 
the east fence is being moved back 150 
ft. and a new plat has been made to 
show the additional outside space. A 
new drive is being built on the east 
side, similar to the Drake Drive on the 
West side, and a new modernistic cafe- 


Enlarg 





International Petroleum Exposition to 
e Its Exhibit Space 





Executive Committee, International Petroleum Exposition. Front row, left to right: Alf G. Heg. 

gem, W. G. Skelly, president, and Frank J. Hinderliter. Top row, left to right: W. M. Bovaird, 

Frank O. Prior, H. R. Powers, and W. B. Way, general manager. Clyde H. Pape, treasurer, 
was not present when the picture was taken 


teria building is being erected also on 
this side of the grounds. 

New entrance and exit gates are to 
be erected on the east side to handle 
the increased activities and the larger 
crowds expected. 

Dr. C. K. Francis, who was the of- 
ficial representative of the Exposition 
at the recent World Petroleum Cong- 
ress in Paris, gave a report on the Paris 
Congress to the executive committee. 

The invitation presented to the 
Congress to hold the next and 1940 
World Congress in Tulsa in conjunc- 





tion with the 1940 International Pe- 
troleum Exposition was favorably re- 
ceived, according to Dr. Francis’ re- 
port. 

Plans are being made to name soon 
the chairmen of the various commit- 
tees. The assistant manager for the 
exposition will be E. Merl Clark, who 
was appointed recently. Clark has been 
a resident of Oklahoma for the last 
seven years, and variously has been con- 
nected with Barrow -Wade-Guthrie 
and Company; Arthur Young and 
Company; and Mattison and Davey. 


Illinois Mineral Industries Conference October 8 and 9 


Of interest is an announcement by 
M. M. Leighton, chief of the Illinois 
State Geological Survey, regarding the 
preliminary program of the Fifth An- 
nual Illinois Mineral Industries Con- 
ference to be held at Urbana on Fri- 
day and Saturday, October 8 and 9, 
under the joint sponsorship of the Geo- 
logical Survey, the Engineering Ex- 
periment Station of the University of 
Illinois, and the Illinois Mineral In- 
dustries Committee. 

Although the complete list of speak- 
ers has not been determined, the high 
quality of the program already is in- 
dicated by the fact that Clyde E. Wil- 
liams, noted director of the Battelle 
Memorial Institute, of Columbus, Ohio, 
has consented to give the main ad- 
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dress at the opening session on Friday 
forenoon. He will speak on “Research 
in The Mineral Industries,” adhering 
to the theme of the conference itself, 
which will stress recent scientific and 
industrial developments of special sig- 
nificance to the mineral industries of 
Illinois. 

The oil and gas program given here- 
with is tentative. 


Current Developments in Oil and Gas 
Friday, Oct. 8, 2:00 p. m. 


Chairman, T. B. Steele, manager, Kewanee Oil 
and Gas Company, Secretary-Treasurer, Illi- 
nois-Indiana Petroleum Association, Robinson. 

“State Regulation of Oil and Gas Production 
for the Prevention of Physical Waste,” by Wil- 
liam Bell, Bell Brothers, Robinson, President, 
Illinois-Indiana Petroleum Association. Repre- 





sentative of Governor Henry Horner in the 
Interstate Compact Commission. 


“Changing Legal Concepts Affecting the Oil 
and Gas Industry.” By Walter L. Summers, 
professor of law, University of Illinois. 

“Economic Aspects of the Fuel Oil Indus- 
try.” By Walter H. Voskuil, mineral econom- 
ist, Illinois State Geological Survey. 


Saturday, Oct. 9, 9:00 a. m. 


“Developments in Illinois Since January |, 
1937.” By A. H. Bell, geologist and head of 
the Oil and Gas Division, Illinois State Geo- 
logical Survey. 

“Oil Exploration in the Illinois Basin.” By 
Theron Wasson, chief geologist, Pure Oil Com- 
pany, Chicago. 

“Water Flooding.” (Speaker to be an- 
nounced. ) 

“Recent Developments in Water Flooding in 
Illinois Oil Fields.” By Frederick Squires, ass0- 
ciate petroleum engineer, Illinois State Geologi- 
cal Survey. 
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ONE IN EVERY 
100 TANKERS 


ARRIES 








WHEN TRANSPORTING OIL 
CONTAINING 1% \@ATER 


The transportation department of an @ company is 
vitally concerned with "cut" oil problemg# Here is only 
one of many reasons: 


When shipping crude that contains Aly one per cent 
water (usually within pipe line specifMations), one per 
cent of the entire capacity of evegiftanker is wasted. 
This is equivalent to one in every M0 tankers carrying 
all waste cargo. The excessive cg of shipping oil of 
even a very low "cut", thereforff is readily apparent. 


Large savings in marine *@#nsportation costs are 
possible through Petreco Elegifomatic Dehydration of 
all wet crude as produced. Metreco engineers are at 
your service to determine sug™ potential savings, without 
obligation. 


PETROLEUM RECTIFYINGHHOMPANY OF CALIFORNIA 


GENERAL OFFICES: 530 West Si treet 2 Los Angeles, California 
BRANCH Q E: Houston, Texas 
Brandhes and Service en in Principal Oil Fields 
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And then there was the playwright 
who got himself married and sent out 
first night performance invitations to 


all his friends. 
ae oe 


An elderly gentleman, just recently 
married, thought he would like an heir. 

He consulted a doctor who, after 
examining said: “You may be heir- 
minded, but you’re just not heir-con- 
ditioned.” 


q v y 


The young city girl went swimming 
in the nude in a secluded mill pond. 
Along came a little boy who started 
to tie knots in her clothes. She flopped 
around, found an old washtub, held it 
up in front of herself and marched to- 
ward the little boy, saying‘ “You lit- 
tle brat, do you know what I’m think- 
ing?” 

“Yes,” said the little brat, “You 
think that tub has a bottom in it!” 


y y y 


Title of this month’s ditty: They 
Call Her Checkers Because She Jumps 
When You Make a Bad Move. 


y tA 7 


The ladies met on a train. “I’m from 
Boston,” haughtily remarked one. 
“There breeding is everything.” 

“Well, I’m from New Orleans,” said 
the other. ““We like it there, too, but it 
isn’t everything.” 


7 y y 


The negro cook was explaining her 
family affairs to her white mistress: 

“Yas’m, I got five chillun; I had 
two by my fust husban’, an’ one by dis 
Jake husban’ I got now—an’ I had two 
by mahself.” 


ud if y 


“I would advise you, madam,” in- 
structed the doctor, “to take frequent 
baths, get plenty of fresh air and dress 
in cool clothes.” 


“What did the doctor say?” inquired 
the husband an hour later. 


“He said I ought to go to Atlantic 
City and then to the mountains,” re- 
lated the wife. “Also, that I must get 
some new light gowns at once.” 
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“Do those Englishmen understand 
American slang?” 

“Some of them do. Why do you 
ask?” 

“My daughter is to be married in 
London to an earl and he has just 
phoned me to come across.” 


y if y 


A celebrated white preacher had 
been engaged to address the congrega- 
tion of a little Negro church and was 
being introduced by the colored pastor. 

“Sistern and Breddern,” he began, 
“It affords me the extremest pleasuh to 
introduce de speaker of de evenin’. I 
wants to explain dat while his skin 
ain’t de same color as de others, I as- 
sure you his heart is black as yorn.” 


A y q 


Some people are very systematic. 
They operate on the theory that you 
can find whatever you want when you 
don’t want it, by looking where it 
wouldn’t be if you did want it. 

4, 4 

He: Give me your number and [’ll 
call you next week.” 

She: It’s in the book. 

He: Good! Now, will you let me 
have your name? 

She: That’s in the book, too. 


y 5 y 


Rusty says his girl drives so reck- 
lessly that when the road turns the 
same way she does, it’s just a coinci- 
dence.—Brid ge port Bulletin. 


5 A 5 5 


Appearances are deceiving—many a 
girl who puts up a swell front in so- 
ciety is flat busted at home. 


ye 
“Are you the man who gave my 
brother a dog last week? 
——. 
“Well, mother says to come and take 


them all back.” 


5 A y y 


Visitor (in editorial rooms): What 
do you use that blue pencil for? 

Editor: Well, to make a long story 
short, it’s to—er—make a long story 
short. 





Rastus: Brothaw president, we needs 
a cuspidor. 
President of the Eight-Ball Club: | 


appoints Brother Brown as cuspidor, 
y 7 y 


Asked to stay for church service 
after Sunday school was over, a little 
girl replied: 

“But, mother, I don’t want to stay 
for two shows.” 


+ Y y 


Judging by their newspaper pictures, 
all great men die young. 


7 y y 


Vacations 
Little bank roll ’ere we part 
Let me hug you to my heart; 
All the year I’ve clung to you— 
I’ve been faithful, you’ve been true! 
Little bank roll, in a day, 
You and I will start away, 
To a good vacation spot, 
I’ll come back, but you will not. 


: 7 A 


“Mother,” asked the little one on 
the occasion of a number of guests be- 
ing present at dinner, “Will the dessert 
hurt me, or is there enough to go 
go around?” 


tA v vy 


Here lies a pedestrian. 

He’s cold as ice. 

He jumped only once when 

He should have jumped twice. 
ye ¢ 


Doctor: (Inquiring after school boy 
who swallowed a quarter) : How is the 
boy today? 

Parent: No change yet. 


7 q A 


Family Tree 

Oh, yes,” said the proud matron to 
her friend, “I have six sons.” 

“What are they doing?” asked the 
friend. 

“Well, the eldest is a senator, and 
the second is also a half-wit. The third 
has the Croix de Guerre. The fourth 
wasn’t in France either. The fifth is a 
banker, and his younger brother has 
the cell next to him. All doing well.” 
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JOHN I. McFARLAND, Calgary, 
Canada, has been elected president of 
the McDougall-Segur Exploration 
Company of Canada, Ltd. 

—<> 

ROBERT BUMAER has been made 
assistant chief engineer of the Root 
Petroleum Company, El Dorado, Ar- 
kansas. He is a graduate of the engi- 
neering school of the University of 
Tulsa, Tulsa, Oklahoma. 

——— 

H. D. HUSKEY, Kirkuk, Iraq, who 
is in charge of drilling operations for 
the Iraq Petroleum Company, Ltd., is 
spending his vacation in California and 
will return to Iraq in September. 

a 

E. J. NICKLOS, president of the 
E. J. Nicklos Drilling Company, Hous- 
ton, Texas, and his son, Gordon, are 
in Europe where they will be for the 
remainder of the summer. 

agence 

J. W. WINFREY, district petro- 
leum engineer: frthe Humble Oil and 
Refining Company, has been trans- 
ferred from the Amelia district to the 
Thompsons district. 

— an 

W. G. CHRISTIAN has been ap- 
pointed to the Texas Railroad Commis- 
sion to succeed to the post made vacant 

recently by the resignation of E. N. 
STANLEY, who was chief conserva- 
tion law enforcement officer in the East 
Texas field. 

(insist 


JOHN M. LOVEJOY, president 
of the Seaboard Oil Company, Amir- 
anian Oil Company, and the Inland 
Exploration Company, having his head- 
quarters in New York City, is taking 
his vacation in Europe. 

—" an 

T. E. PATRICK, who has been 
assistant superintendent at Daisetta, 
Texas, for the Gulf Production Com- 
pany, has taken up his duties as super- 
intendent for the Gulf in the Kuweit, 
Persia, area. 

— 


THOMAS BEMIS, Los Angeles, 
California, has become a member of 
the staff of the Standard Oil Company 
of California. He is a petroleum engi- 
neer and is stationed at Taft. 





WITH MEN IN THE INDUSTRY 


JOS. A. KORNFELD has resigned 
from the staff of the Barnett Petro- 
leum Corporation, Dallas, Texas, to 
accept the post of oil editor with the 
Wichita Beacon, Wichita, Kansas. 

—_—<>—_—_ 

C. W. McINTOSH, production 
superintendent in the Bradford, Penn- 
sylvania, field for the Sloan and Zook 
Company, recently was transferred to 
the Lisbon field of Claiborne Parish, 
Louisiana, where he is preduction su- 
perintendent for the company. 

— es 

J. M. WANAMACHER, of the 
exploitation engineering department of 
the Shell Petroleum Corporation, has 
been transferred trom Tulsa, Okla- 
homa, to become Kansas division ex- 
ploitation engineer. Shell also an- 
nounces other changes in the personnel 
of its Mid-Continent division as fol- 
lows: H. E. ZOLLER from Kansas di- 
vision exploitation engineer to produc- 
tion superintendent at McPherson; 
H. O. RUARK from production su- 
perintendent at McPherson to produc- 
tion superintendent at Tonkawa, Ok- 
lahoma; R. H. GWINNER from 
evaluation engineer, Kansas division, to 
a similar post at Tulsa; C. H. KEP- 
LINGER from exploitation engineer- 
ing department, Tulsa, to evaluation 
engineer, Kansas division. 

—_—<> 


P. M. GRIFFITHS, acting man- 
ager of the Royal Dutch-Shell at 
Aruba, South America, has been spend- 
ing his vacation in England. 

—<>—___. 

CHAS. M. COFFMAN, who has 
been an engineer in the lube depart- 
ment of the Empire Oil and Refining 
Company’s refinery at Ponca City, 
Okl ‘homa, has been transferred to the 
engiaeering department at Bartlesville. 

ee AR 

A. J. HARDENDORF, of the Fre- 
dell Construction Company, Houston, 
Texas, spent his vacation in Gothmore 
Park on Casper Mountain, eight miles 
south of Casper, Wyoming. 

— 

F. C. LAURIE, general manager 
of the Lago Petroleum Corporation in 
Venezuela is in New York on business 
and pleasure. 

















G. W. HEINECKE has accepted , 
position as chief engineer with the Ro. 
dessa Oil and Refining Corporation 
and will be stationed at Shreveport 
Louisiana. Until recently he was vice. 
president of the Ampco Engineering 
Company, consulting refinery engi- 
neers, Dallas, Texas. 

 ——— 

HENRY CARTER REA and 
HOWARD M. KIRK sailed from 
New York August 6th for Afghani- 
stan where they will spend the next 
two years doing geological exploration 
work for the Inland Exploration Com. 
pany. They may be addressed care of 
Inland Exploration Co., Kabul, Af. 
ghanistan. 

<> 


D. E. BUCHANAN and E. I. 
HANLON, of Hanlon-Buchanan, 
Inc., Tulsa, Oklahoma, were granted 
an interview by Premier Mussolini on 
their recent visit to Italy. Buchanan 
was chairman of the official United 
States delegation and represented the 
American Petroleum Institute at the 
Second World Petroleum Congress held 
in Paris, June 14 to 19. They were also 
granted an audience by His Sanctity 
Pius XI. 

_ —— 


W. L. BAGBY, who has been super- 
intendent of drilling and production 
for the Shell Oil Company in the 
Ventura division, California, has been 
made manager of the coastal division. 


— 


T. G. ROACH, district superin- 
tendent at Tomball, Texas, for the 
Humble Oil and Refining Company, 
has been transferred to McCamey, 
Texas. G. C. NICKLOW, district 
superintendent, has been transferred 
from Gladewater to Tomball, and J. P. 
RUCKMAN, district superintendent, 
who has been at McCamey, is now 
at Gladewater. 

sel 


VERNE TAYLOR, field supervisor 
of the Turner Valley area in Canada 
for the Petroleum and Natural Gas Di- 
vision of the Department of Lands and 
Mines of Alberta, has resigned and 
joined the engineering staff of the Roy- 
alite Oil Company, Ltd. 
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That EXTRA Quality 


Except that one stand is yellow, ''Flex-Set" Performed Yellow Strand Rotary 
Lines look like any other lines. Then where is that extra quality that makes for 
extra economical service? The answer is: ann 

It's in the extra quality wire drawn to our own exacting specifications—lt's 
in the extra care used in testing that wire in our laboratory—It's in the selection 
of those wires which will produce the fine balance of flexibility, elasticity, 
strength and toughness so necessary to rotary lines. 

Finally, it's in the preforming, which sets the wires and strands to the helical 
form they will occupy permanently in the finished lines. They are thus largely 
pre-broken in —limp— easy to handle and install — highly resistant to kink- 
ing, drum crushing, fatigue. 

Try "FlexSet" Performed Yellow Strand Rotary Lines for economy. 


BRODERICK & BASCOM ROPE CO. ® Factories, St. Louis; Seattle; Peoria 
Houston Branch: 1311 Palmer St., Houston, Texas 


“FLEX-SET” PREFORMED 










CONTINENTAL SUPPLY CO. 


Mid-Continent and Rocky Mountain Distributors 














National Pumping Jack 


HE National Supply Company of 
Delaware, Toledo, Ohio, lately has 
added to its line of production equip- 
ment a new under-pull pumping jack. 
This is known as the Type D-180 and 
is designed for the heaviest require- 








ments of present-day rod-line pump- 
ing. 

The rated dynamic polished-rod load 
is 18,000 pounds. Rated stroke is 56 
inches. Ratios of polished rod to pull 
rod strokes is maximum 1.81 to 1 and 
minimum 1.24 to 1. Saddle and pull- 
bar bearings are bronze bushed with oil 
reservoirs and perfect oil seals. Steel 
shafts operating in these bearings are 
renewable. 

The design of the National Type 
D-180 jack is the same as that of Na- 
tional pumping jacks types D-80, D- 
100, and D-130-S. Among the more 
important features are the tri-hedral 
frame construction (patented) and 
the adjustable beam mounting (pat- 
ented). When the beam is mounted on 
the tri-hedral frame and alignment of 
polished rod obtained by means of the 
adjusting screws, there results a struc- 
ture of great stability that will operate 
freely and maintain the correct rela- 
tionship of all parts under the most 
severe operating conditions, the manu- 
facturers state. 

The polished-rod hanger (patented) 
lifts the polished rod within a fraction 
of an inch variation from the vertical 
line. This occurs at the top of the 
stroke where the angular movement of 
the rod is almost imperceptible. The 
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linkage does not touch the polished rod 
except at the clamp and therefore does 


not impose any bending on this part. 

The entire jack is fabricated from 
structural steel by electric welding. 
A special feature is the scallop weld 
(patented) used on both ends of the 
pull bar. This provides an increased 
section area at the points of greatest 
stress, to safely carry the unusually 
high tensile and bending stresses that 
occur at these places. 

















Chiksan “Poor Boy's” 
Swivel 


NEW device that the manufac. 
turers believe will fill a need jp 
pressure-drilling operations has been 
placed on the market by Chiksan jj 
Tool Company, Ltd., Fullerton, Cali. 
fornia. It is known as the Chiksan 
“Poor Boy’s” Swivel and is an adapta. 
tion of the Chiksan Swing Joint used 
in the company’s cement hose and 
drilling hose. The “Poor Boy’s” swivel 
connects into the top of the drill pipe 
or tubing and permits continuous 360- 
deg. swivelling in both vertical and 
horizontal planes. Moreover, cast di- 
rectly into the body of the joint is a 
tee connection with full-sized opening 
through which wire-line core bar- 
rels, survey instruments, etc., may be 
raised or lowered in the drill pipe while 
constant circulation and rotation are 
maintained. Any standard stuffing-box 
or oil-saver device may be used in con- 
nection with the joint to prevent leak- 
age around the wire line. 

The swivel joint is of all-steel con- 
struction and has a working pressure 
in excess of 3000 Ib. per sq. inch. Itis 
available in both 3-in. and 4-in. sizes, 
and will screw into conventional sub- 
adapters to be connected into any 
standard drill pipe thread. 
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INCREASE 
YOUR PROFITS 
WITH 


Jal 
STEEL 


Threads are Clean... Sharp... Accurate 


Threads on J&L Seamless Casing 
are accurate .; . Cut with the best in 
precision equipment. Every thread 
... every length of pipe .. . is care- 
fully inspected, and only highest 
quality pipe is shipped. 


One man out of every five in the 
Jones & Laughlin Seamless Tube De- 
partment works for you... as if he 
were on your payroll. He checks 
and inspects every length for surface 
defects, wall thickness .. . diameter 
... Out of roundness ... thread accu- 
racy. Each lot of pipe is thoroughly 
checked to determine physical and 
chemical properties. 


Thus, with J&L Seamless Casing, 


the threads engage correctly after 
stabbing ... the casing can be spun 
tight with no delay... no galling. 


Pipe walls are consistent and uni- 
form with the best of mill practice 
... with adequate strength and weight 
throughout . . . to safely meet the 
severe demands of installing and 
bringing in the well. Long and de- 
pendable service is assured ... your 


casing crews will like J&L Casing. 


Distributors in the oil fields carry 
a full line of Jones & Laughlin Seam- 
less Steel Tubular Products..; 
casing, tubing, drill pipe and line 
pipe. They deliver the material you 
need when and where you want it. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA 


MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 


J&L SEAMLESS 


DAILL PIPE > CASING: TUBING-: LINE PIPE 



































































MACHINERY and EQUIPMENT 





Muskogee Iron Works H-4 Hoist with a Hercules HXE engine, Brown. 

HE Musko- on ; ; ee a Lipe 7440 transmission, and high. 
gee Iron Fs “ 4 4 speed reverse. Spudding attachment, A. 
frame, auxiliary drum or cathead shaft 





Works, Muskogee, 
Oklahoma, an- 
nounces the de- 
velopment of a 
large well-servic- 
ing and drilling 
unit to be desig- 
nated as the 
Model H-4 Hoist. 

The hoist 
shown in the ac- 
companying illus- 
tration is equipped 


and rotary-drive sprocket can be added 
to convert the well-servicing hoist into 
a cable-tool or rotary unit. 

This unit, theoretically, has 3 line 
capacity of 9000 ft. of 7%-in. line and 
17,000 ft. of %%-in. line. The Single 
line speeds and single-line pulls range 
from 27,615 Ib. at 132 ft. per minute 
_in low to 5717 lb. at 641 ft. per min. 
ute in high for an engine speed of 
1600 revolutions per minute. 

The hoist is equipped with 4 gas 
regulator, large gas tank, oilbath gas 
scrubber, gasoline tank for easy start. 
ing, and many other desirable features, 











Reclosing Fuse Cutout 


NEW and different fuse cutout, 

porcelain-housed, and with re. 
closing features, has been announced 
by the General Electric Company, 
Schenectady, New York. The reclosing 
mechanism is entirely in the door, 
which is so constructed that it is in- 
terchangeable with the door of pres- 
ent G-E 50-amp. indicating and drop. 
out cutouts, making it possible to con- 
vert the latter into reclosing cutouts 
by adding the new door. 

The reclosing door of the new unit 
contains two fuse holders. Should the 
first fuse link blow, the door is pushed 
outward at the bottom—a positive in- 
dication. After a time delay of one 
second the other fuse holder with its 


A l 4M to _ THREADER | ink is connected, thus restoring serv- 


... that is unequalled for use in 
the field. 


No bushings. Three broad- 
faced chuck jaws with large wing- 
head thumb screws and size- 
marked guide bars make this tool 
easy to center on the pipe. Long 
life pipe holder. Minimum wear. 











Die receding principle and sep- 
arate set of dies for each size 
assures good threads and easy 
operation. 


The “TOLEDO” No. 1BR 
threads 1”, 114”, 114”, and 2” 
pipe. Sold by leading Oil Well 
supply dealers. Catalog covering ice if the fault is temporary. Should 
complete line sent on request. the second fuse blow, the complete 
| door drops open and is isolated from 
the circuit. 

The reclosing cutout is available in 








THE TOLEDO PIPE THREADING MACHINE COMPANY | 














TOLEDO, OHI EW RK OFFICE, 72 LAFAYETTE STREET | ! 
a a ee | the 50-amp. rating for 5000 volts and 
“TOLEDO | for 7500/12,500 GR Y volts; also, the 
| door with the reclosing mechanism 38 
AT . . 
EFFICIENT EASY OPERATING | available as a separate item. 
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Elliott Wire-Line Retractable 
Core Drill and Drilling 
Assembly 


HE Elliott Wire-Line Core Drill 
ae Drilling Assembly is one of 
the most modern developments in cor- 
ing tools that will prove of interest to 
the petroleum industry, 
due to the fact that the 
wire-line method of coring 
oil wells offers important 
advantages to operators. 

According to the manu- 
facturer, the Elliott Wire- 
Line Core Drill is distin- 
guished by three outstand- 
ing features that co-ordi- 
nate to cut faster hole and 
recover an increased per- 
centage of clean, true core 
with a minimum of oper- 
ating difficulty and ex- 
pense; viz: (1) the novel 
inner barrel valve that cre- 
ates a suction on the inner 
barrel to aid the entry of 
unconsolidated cores; (2) 
the improved cutter heads 
that discharge the circula- 
tion closer to the bottom 
_ of the hole while protect- 
ing the core from circula- 
tion wash, which results in 
faster drilling and much 
more hole before becoming 
dull; and (3) the inner 
barrel that requires no 
driving mechanism and 
embodies no moving parts, 
thereby assuring maximum 
simplicity and freedom 
from operating difficulties. 





Among the advantages 
claimed for the Elliott 
wire-line method of coring 
are the savings in time and 
money through the elimi- 
nation of many round trips 

of the drill pipe. This 

minimizes wear on the 

drill pipe, tool joints, 

drilling lines, brakes and 

drawworks. Also, protec- 
tive mud coatings on the walls of the 
hole are maintained in better condi- 
tion, it is stated. 





Detailed specifications covering these 
various assemblies, together with com- 
plete descriptions, illustrations, and op- 
erating procedure, are given in Bulle- 
tin 37-W just issued by the manufac- 
turer. A copy may be obtained by ad- 
dressing the Elliott Core Drilling Com- 
pany, general offices at 4731 East 52nd 
Drive, Los Angeles, California; or the 
export office at 420 Lexington Avenue, 
New York City. 
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Oil-Filter Press 


NEW line of oil-filter presses for 
cleaning and drying insulating 




















2d a en 


THIS RIG, owned by the firm of G 
Corpus Christi oil fields, Texas, was 


—_ 
é ‘ ss i Awe 


olden and Farris, and being used in the 


oils has been announced by the West- 
inghouse Electric and Manufacturing 
Company. These presses are light in 
weight, have low power consumption, 
and are quiet in operation. Their fea- 
tures include a pump bypass through a 
'4,-in. needle valve to test the suction 
line for leaks; a small tank providing 
a primary gas trap; a discharge flow 
taken from the bottom of the filter 
sections providing a secondary gas trap. 
All unions are of the railroad brass in- 
sert type. Standard outfits are rated 
5, 10, and 30 gal. per min. for 60- 


re-equipped with J-M Giant Rotary 


Lining, Style 410. The superior, dependable service of this unusually durable 


material assures continued high braking 


effectiveness here and on all similar rigs, 





You get all these advantages on your 


drilling rigs—with J-M Lining, Style 410 
AN EVEN FEED-OFF 


-.» assuring better controlled drilling. 


LESS SMOKING AND DUSTING 


... working conditions greatly improved. 


SCORING TENDENCY REDUCED 


... life of brake rim is lengthened. 


QUIETER BRAKES 


... less nerve strain on drilling crews. 


Johns-Manville 


GIANT 
ROTARY 


LINING 


Style 410 








FOR FULL DETAILS on the comp 


lete line of J-M Friction Materials, 


address Johns-Manville, 22 East 40th Street, New York City. 





241 














DEEP CORING 
-) f with Quick 
Accurate Results 

| ‘| is assured with the 


HUNT 


Retractable Barrel 


Nobody knows, better 
than the Contractor, 
how coring failures 
take the profit out 
of a deep hole .. .- 
and nobody knows, 
better than the Con- 
tractor, the many ad- 
vantages of the HUNT 
WIRE LINE BAR- 
REL, especially where 
great depths are 
drilled. Hard and Soft 
formation heads inter- 
changeable. 





















Ask for Descriptive 
Literature. 


Rental Service in 
U.S. For Sale 
Fereign. 


BIT SERVICE SHOPS 
Houston, Joinerville, Talco, Corpus Christi 


Bay City, Alvin, Texas : Rodessa, 
Jennings. Houma, Louisiana 





STRAIGHT 


TALK... 
“6 


2 


Od 


SOO NSD) 
HOLES 


Write for literature 


SPERRY-SUN 
WELL SURVEYING CO. 


1608 Walnut Street, Philadelphia, Pa. 


425 Petroleum Building, Tulsa, Okla. 
3118 ee Avenue, Houston, Texas 
$49 East Bixby Road (3800 Block—Atlantic Ave.) 
Long Beach, Calif. 

Bank of Lafayette Bidg., Lafayette, La. 








c/o Elks Club, 17th and I Streets, 
Bakersfeld, Calif. 
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Cavins Perforation Washer 


HE Cavins Company, Long 

Beach, California, has announced 
the completion of arrangements with 
its branches and agencies throughout 
the country for the handling of the 
Cavins Perforation Washer, now being 
made available for the first time to the 
industry outside of Cali- 
fornia. 

The Cavins Perforation 
Washer is made up by 
combining the pack-off 
shoe and the up-trip at- 
tachment with the Cavins 
automatic hydraulic suc- 
tion bailer. The up-trip at- 
tachment is assembled to 
the Cavins bailer near the 
top. This device makes it 
possible to load the tool at 
any desired point in the 
well simply by raising the 
entire assembly. The pack- 
off shoe is assembled to the 
bottom of the bailer, and 
restricts the loading of the 
tool to that point in the 
perforations between the 
pack-off rubbers. 

Utilizing the hydraulic 
pressure of the fluid col- 
umn in the well, the per- 
foration washer draws 
sand, mud, shale, and other 
contaminating material 
from behind the pipe, 
through the perforations, 
and into the tool via the 
pack-off shoe, where it is 











Up-Trip  Pack-Off Shoe 





















trapped to be brought to the Surface 
A certain amount of material that “ 
been loosened, but not recovered in - 
tool for removal to the surface vill 
settle to bottom during operations 
After washing operations have hess 
completed, it is a simple matter to = 
move the pack-off shoe and the tee 
and recover this material with th 
bailer. 





rT 


PETROLEUM REFINERY EQUIPMENT 
SALES ENGINEER—Prominent manufac. 
turer will add to its sales staff a qualified 
sales engineer, thoroughly experienced in 
refinery equipment. State all particulars in 
first letter. Address Sales Engineer, Box 
1589, Dallas, Texas. 
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JENSEN UNITS 
G00D? 


Why Wouldn't They Be! 


NINETEEN YEARS with nothing to do 
but design, manufacture, study and 
perfect pumping equipment! 

NINETEEN YEARS of enthusiastic co. 
operation from successful producers! 


NINETEEN YEARS of steady growth 


and progress! 


Why wouldn't JENSEN Straight-Litt 
PUMPING UNITS be good? There's 
nothing like ‘em for dependable, in- 
expensive performance. 









Ask your JENSEN dealer 
or wire us at 


Coffeyville. 











BROTHERS 


MANUFACTURING CO. 
|. . « Coffeyville, Kansas 


t 
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Liquid Line Filter 

HE new Protectomotor liquid- 

line filter, Model CPHL, manu- 

factured by the Staynew Filter Cor- 

ration, Rochester, New York, is said 

to be ideally suited for the economical 

and highly efficient filtration of lubri- 

cating oil to Diesel and other internal 
combustion engines. 

















The well-known Protectomotor 
principle of radial fin construction is 
employed. (See illustration.) This 
principle permits an unusually large 
area of filtering medium to occupy a 
relatively small space; for example, a 
Protectomotor radial fin construction 


— Boo. 











Radial fin construction. 


insert only 11 in. high by 81% in. in 
diameter has an active filtering area of 
1325 sq. inches. 

Most of these new oil filters are for 
horizontal lines. In these horizontal 





Diesel installation. 


line models a drain plug in the bottom 
half of the filter shell can be removed 
for draining. They may be opened 
quickly for inspection or cleaning. 
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This is done either by loosening the 
fasteners in the case of swing-bolt 
models or by unscrewing the locking 
lugs on the bolted models. Cleaning is 
a simple matter. It is only necessary 
to remove the filter insert, dip it in 
gasoline and scrub with a soft brush. 

The cut-away outline drawing il- 
lustrates construction features. (A) 
and (B) are inlet and outlet, respec- 
tively, in standard pipe sizes; (C) is 
the wire mesh frame of the radial fin 
construction; (D) the reinforced core; 
(E) the filter insert and (F) the re- 


taining spring. The low-pressure model 
is essentially of the same construction 
but without reinforced core or retain- 
ing spring. Sizes and models are made 
for almost unlimited capacities and 
pressures. This model will accommo- 
date 125-lb. pressure. 

The photograph showing a Protecto- 
motor Model CPHL in use is on a new 
187'/-hp. Buckeye Diesel operating at 
400 revolutions per minute. No other 
device except this Protectomotor filter 
is used to clean the oil. 




















What is the cost of a 
mi string of cable tools? 


The value of the service 
ma rendered by the tools. 







































































that counts. 


length of service. 


to your Own use. 











HE value of a set of cable tools is 
not determined by the initial cost. 
It’s what you get for your money 


Measured by this yardstick, Spang 
Cable Tools are the most economical tools 
you can use. Every cent of your investment 
is doubly returned in strength, efficiency, and 


Refer your cable-tool problems to Spang & 
Company, and put our extensive experience 


SPANG & COMPANY 


BUTLER, PENNSYLVANIA 





PROSSER-TYPE 
ROPE SOCKET 
Fig. 505 






















































HIGHER-STANDARD CABLE TOOLS 
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anon the Say) 


FROM YOUR WELLS 





AND PLAY ON 
SAND AT THE BEACH 


Removing the sand and sedi- 
ment from your wells with a 
MILLER will increase their 
production, giving you more 
money to vacation at the 


beach. 


The MILLER is made in di- 
ameters of 2%, 3, 3%, 4, 
414, 5, 51%, 7 and 9 inches 
and lengths of 20, 25 and 30 
feet. 5/32-inch wall thickness 
in REGULAR Type, 44-inch 
wall tubes HEAVY Type Sand 
Pumps. 


INTERCHANGEABLE BOTTOMS 


To Meet Every Condition 


@ BAILER BOTTOM 


With the 
installed the MILLER is 
quickly changed to a Bailer 
giving you a combination 
of either Bailer or a Sand 
Pump in one tool. 


@ SAND BOTTOM 


Used when tools are run 
and when well is shot to 
quickly remove loose ma- 
terial 


@STAR BOTTOM 


Used for cutting the sand 
loose. 


@ CHISEL BOTTOM 


(In Pump 
With this bottom tightly 
packed sand can be easily 
broken in small pieces so 
it can be picked up in the 
pump. 
Write for Descriptive Folder 
and Price List 


See Page 1186 COMPOSITE CATALOG 


ATEN 
NO 7034 
NO 6 
Te) 2628 
NO 6028 
NO. 2 6 


Cou pep 


General Offices and Shop, Box 4516 
OKLAHOMA CITY, OKLA., U.S. A. 


Branch Shops and Offices: 
SAPULPA, OKLA. and KILGORE, TEX. 


Bailer Bottom 








) eee 








FOR SALE BY SUPPLY 
STORES EVERYWHERE 
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Ideco 27'2-in. Bobtail Oil- 
bath Rotary Machine 


HE International Derrick and 
Equipment Company offers to the 
oil industry a new 27'-in. Oilbath 
Rotary that incorporates the most 
modern design plus several outstanding 
features, the manufacturers state. 
The construction features are as fol- 
lows: 
The rotary base and all heavily- 





stressed castings are of chrome-nickel 
alloy steel. 

The rotary is equipped with a low 
perfectly flat table that is completely 
encircled by a heavy cast-steel guard 
having a non-skid surface. 

The main bearing races are hard- 
ened by a special process to more than 
600 Brinnell. 

The pinion shaft is mounted in two 









self-aligning $.K.F. combination radial 
and thrust bearings, which allow re 
versal movement of the Pinion shaft 

The pinion shaft drive sprocket . 
of chrome-nickel heat-treated st 1 
with machine-cut teeth. " 





The lubrication is fully enclosed oil 
bath. The bearings and gears are sealed 
to insure no contamination of the |yb. 
ricant by mud or other foreign syb. 
stances. Any matter that might get 


into the oil is carried to a deep oil 
sump and filtered out. The pinion-shaft 
bearings are enclosed in a “capsule” 
entirely separate from the housing of 
the table bearing, and each of these 
has its‘own separate oil reservoir. 

This rotary has a dead load capacity 
of 300 tons, which allows it easily to 
handle the maximum depth of present- 
day drilling. 





Multimaze Air Filter 


MONG the various types of air 
filters available today is one that 
might well be called an “all-purpose”’ 
unit. It is the Multimaze air filter 
manufactured by the Air-Maze Cor- 
poration, 812 Huron Road, Cleveland, 
Ohio. A typical exterior multiple in- 
stallation of two hooded Multimaze 
units is illustrated. Construction de- 
tails are seen in the inset. 

The Multimaze is a compact, clean- 
able metal-fabricated air filter of pat- 
ented construction. It is obtainable in 
various sizes for internal combustion 
engines, air compressors, blowers, and 
air-conditioning systems. Air-cleaning 
efficiency is claimed by the manufac- 
turer to be better than 99 percent, re- 
striction less than 4%-in. H,O. A Mul- 
timaze installation requires a small 
amount of space even when the appli- 
cation demands thousands of c.f.m. 
per minute. Servicing is simple. 

For certain types of air-conditioning 
installations the Multimaze units are 


particularly suitable, the makers state. 
The Multimaze filter element media 
may be especially constructed so that 














air-cleaning problems where lint of 
other disturbing factors are present 
may be circumvented easily. Flame ar- 
resting characteristics of the elements 
have been approved by the Nationa 
Board of Fire Underwriters and Fac- 
tory Mutual Laboratories. 
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“For Flying Trips” 

If you call a branch office of Pitts- 
burgh Equitable Meter Company 
about some urgent problem pertaining 
to gas measurement or pressure regula- 
tion and they reply that they will 
make a “flying trip” to see you, be 
prepared. For a “flying trip” is exactly 


Captain A. E. Higgins 


what they mean, and the man will be 
Captain A. E. Higgins, vice-president 
of the company. 

Captain Higgins pilots his plane, a 
new four-place cabin Stinson, from 
coast to coast. 





New Republic Distributors 


Four new distributors for Repub- 
lic’s tubular products have been an- 
nounced by N. J. Clarke, vice-presi- 
dent in charge of sales of Republic 
Steel Corporation, Cleveland, Ohio. 
They are: The Bluefield Supply Com- 
pany, Bluefield, West Virginia; Or- 
mand Plumbing Supply Company, 
San Antonio, Texas; J. Gaber Com- 
pany, Houston, Texas, and Morgan’s 
Inc., Savannah, Ga. 





District Office at Tulsa 


The Jones & Laughlin Steel Corpo- 
ration announces the establishing of a 
district sales office in Tulsa, Okla- 
homa, and have appointed Carl E. 
Swindler as the district sales manager 
in charge. Mr. Swindler has been em- 
ployed by J. & L. for a number of 
years and during his service has always 








| 
| 
| 


been identified with that particular | 


territory. 
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DW io birchase 
ELECTRIC POWER 


There's often a difference of opinion about many 





things, but there isw’t much difference of opinion 
among the operators in the Pierce Junction oil field 
concerning the best kind of power to use, since 
90% of the total horsepower installed in that field 
is operated on DEPENDABLE PURCHASED ELEC- 
TRIC SERVICE. 


It will pay you to investigate the reasons why! 





HOUSTON LIGHTING .< <_< 
——— =m & POWER COMPANY 
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IT HAS DEPENDABLE LUBRICATION IF 
IT’S EQUIPPED WITH A “STANDARD” 


“STANDARD” Lubricators are made in 1- to 10-feed models to 
deliver 12 pint to 2 gallons of oil per 24-hour day from each feed. 
For complete details refer to Pages 101-103, your 1937 Composite 
Catalog, or write American Lubricator Co., First National Bandk 
Bldg., Dallas, Texas. 





“STANDARD” LUBRICATORS 


| 
| 








Progress of Houston Oil Show Told 


In an address before the Houston Advertising Club, John 
R. Suman, vice-president of the Humble Oil and Refinin 
Company, presented some interesting data relative to the oil 
activities around Houston and the purpose of the Oil-World 
Exposition, Inc., of which he is president. The first oil show 
to be given under this management will be held in and 
around the new Jesse H. Jones Coliseum in Houston from 
October 11 to 16, inclusive. 

In stating the purposes of the Oil-World Exposition, 
which is a non-profit corporation consisting of some 350 
members drawn from the outstanding oil companies, supply 
companies and manufacturers, Suman quoted from the by- 
laws as follows: “The purposes and limits of the activities 
of this association are, in a broad sense, educational, and 
shall comprise the collection, study and dissemination of 
factual data with respect to the oil industry in the following 
particulars: The collection and dissemination of knowledge 
in relation to the presence and discovery of oil, gas and other 
minerals; the production, storage, transportation, refining 
and marketing of petroleum and its products; and the djs. 
play and exhibition of the mechanical equipment employed 
in aid thereof.” 

Suman emphasized that the organization was trying to 
give the oil industry an outstanding and worthwhile exhibj- 
tion of modern equipment and in stating his belief that the 
finest oil show in the world should be held in Houston, pre. 
sented the following facts to show the importance of the 
exposition’s location. “Houston,” said Suman, “‘is the greatest 
oil town in the world as is easily proven by the following 
pertinent statistics: Proven reserves of crude oil within 100 
miles of Houston comprise a total of at least two billion 
bbl., which is 28 percent of all the known reserves jn 
Texas, 15 percent of the reserves of the United States and 
seven percent of all the known reserves of the world. Besides 
being so favorably situated in respect to oil reserves, there 
are also reserves of gas amounting to two and one-quarter 
trillion cu. ft., or approximately 14 percent of the state's 
gas reserves. Houston is the largest concentration point in 
the world for oil well supply companies. Houston is head- 
quarters for more than 500 oil companies and allied indus- 
tries, giving direct employment to 40,000 people. 

“The oil industry is the biggest customer of incoming and 
outgoing freight. The advantages of Houston as a port were 
early recognized and as a consequence this city has become 
a very important refining and concentration center. There 
are nine refineries directly connected with the Houston Ship 
Channel, and they are currently running around 280,000 
bbl. of oil daily, and, in addition, 150,000 bbl. daily of crude 
oil is shipped via tankers. This total tonnage, shipped via our 
Ship Channel, comprising 430,000 bbl. daily, approximates 
30 percent of all the oil produced in Texas. Oil is delivered 
by pipe lines to Houston from the states of New Mexico, 
Oklahoma, Kansas, Texas, Arkansas, and Louisiana. In addi- 
tion to the pipe-line movement, tank cars bring more sup- 
plies. Houston is one of the largest cotton ports in the world, 
but you must bear in mind that 84 percent of the tonnage 
of 21,250,000 long tons moved from Port Houston for the 
year 1936 was petroleum and its products.” 


A housing committee has been created by the Houston 
Chamber of Commerce to take care of the many thousands 
of visitors to the Oil-World Exposition. This action has be- 
come necessary in order to make certain that comfortable 
accommodations are made available without delay and in- 
convenience upon the arrival of those attending the show. 
A number of the leading hotels are completely filled up with 
reservations for the week of the Exposition, although some 
of the larger hotels are still accepting reservations. 
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Armstrong Joins Texas Steel 


A. J. Armstrong has resigned as secretary of the Associa- 


tion 


His duties will be those of executive 
officer in charge of the oil-field acti- 
yities. 

Armstrong, whose resignation was 
effective August 1, has a wide ac- 
quaintance with oil operators in the 
Southwest, due to his association 
with the business over a period of 
19 years. He was operating in the old 
Desdemona field when it first became 
active, and he left there to join the 
Gulf organization at Tampico. He 
was later district superintendent for 
the Gulf on the Isthmus of Tehuante- 
pec. Armstrong left the Gulf organ- 


of Producers of Petroleum of Mexico to become vice- 
resident of the Texas Steel Company, Fort Worth, Texas. 





A. J. Armstrong 


ization in 1922 to become secretary of the Association of 
Producers of Petroleum of Mexico. 





C. J. Coberly in Mid-Continent 





C. J. Coberly 


C. J. Coberly, presi- 
dent of Kobe, Inc., Los 
Angeles, is on one of 
his many business trips 
to Oklahoma City, since 
the opening of the com- 
pany’s branch at 3119 
South Robinson Avenue 
in that city. He will 
spend about two weeks 
making a tour of in- 
spection of the Kobe 
hydraulic pumps in- 
stalled in that district, 
and taking care of other 
business matters con- 
cerning the Oklahoma 
City branch in cooper- 
ation with C. M. Rader, 
branch manager. 





Bert L. Stone to 


Bert L. Stone, , 
vice-president and 
general manager of 
the Hydril Company. 
left Los Angeles on 
July 21 en route to 
New York whence he 
sailed for England on 
August 4. He 
stopped off on his 
way to New York to 
inspect the branch 
factories of the Hy- 
dril Company in 
Youngstown, Ohio, 
and Rochester, Penn- 
sylvania. 

Stone will be in 
London and The 
Hague until the first 
Part of September, 
when he will return — 
to the United States. B 
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Ensign Combination Gas and Gasoline Carburetor 








Back of the name Ensign is a long record 
of important achievement. For more than 
25 years it has symbolized high quality, fine 
precision carburetors and fuel regulating 
equipment of the most advanced type. 
Ensign equipped power units are efficient 
and dependable for all classes of service. 


ENSIGN CARBURETOR CO., Ltd. 


California 


Huntington Park * 
Branches: Chicago, IIlinois; Dallas, Texas 
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FASTER 
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Because 
Hydraulics 
2to 4 


Times Longer 


Franks’ Combination Portable Rotary and Core Drill with Hy- 
draulic feed (Hydraulics 16'- 10" stroke) is made in four 
models for exploration drilling; coring up to 4,000 ft.; produc- 
tion drilling up to 3,500 feet; drilling input water wells, etc. 
Franks’ faster, easier operation permitted a 40 per cent per 
foot reduction over previous costs in Kansas. Write for com- 
plete information or a demonstration. 


WELL SERVICING AND ORILLING UNITS 


P. O. Box 137, Whittier Station Tulsa, Oklahoma 
Export Office: 149 Broadway, New York 
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ees. SAVES time and labor. Run in 


on sucker rods, seats in installed 
working barrel. 


eee PREVENTS sanding. Can be 


unseated for repairs without dam- 
age to cups. 


ope LOWERS power consumption 
and reduces rod stress. Outer tube 
is the moving part. 


ee, LASTS longer, because of im- 


proved design and precise manu- 
facture. 


The Huf-Duo Insert Pump is made for 
2”, 21” and 3” tubing. Carried in stock 
by oil-field distributors. The Charles N. 
Hough Mfg. Company, Franklin, Pa., 
and Tulsa, Oklahoma. 


HUF-DUO 


Insert Pump 










































































: Easy to Deliver— 


| Easy to Install— 
| | Safe Against Meddling 


CF 

ASILY transported, easily 
installed, self-protecting 
against accident or meddlers, 
you'll often find the Fulton 
Spring-Type Regulator prefer- 
able to one of the lever type 
for use in exposed, out-of-the- 
way places. Designed for high- 
pressure service as here shown, 
reduces from 300 pounds to 
any pressure between 10 and 
let Meas 9 Outle: 50 pounds. Designed for low- 
pressure service, reduces inlet 
pressures as high as 50 pounds 
to outlet pressures of one pound 



















FULTON or under. Full information 
Spring-Type given in Bulletin 118, mailed 
REGULATOR on request. 

THE CHAPLIN-FULTON MFG. CO. 
28-40 Penn Ave. Pittsburgh, Pa. 
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Petroleum and Natural Gas Bibliography. By Robert E. Hard 
wicke. University of Texas, 167 pp. $2.00. , 

An exhaustive guide to books, bulletins, and indexes jn 
English dealing with petroleum and natural gas; together 
with a complete listing of articles, notes, and comments rp. 
lating to the legal phases of petroleum and natural gas ap. 
pearing in the legal periodicals published in the United 
States. 

This book contains 1397 items of reference, all alphabet. 
cally arranged as to authors and accurately divided nto 
sections dealing with General and Historical, Finding and 
Prospecting, Development and Production, Transportation 
and Storage, Refining and Testing, Marketing and Utiliz;. 
tion, Economics and Statistics, Legal, U. S. Government| 
Reports and Findings of a Political Nature, Accounting and 
Finance, and Bibliographies, Indexes and Publication Lists 
It covers the period from the year 1861 to January 1, 1937 
and hence should prove of great value as a source book for 
all branches of the petroleum and natural gas industries, 

The author is a widely-known authority on oil and gas 
law and specializes in the economic and legal phases of oil 
and gas conservation. He also is special lecturer on petroleum 
economics at the University of Texas. His efforts in the 
preparation and publication of this much-needed book are 
especially laudable in that all the profits from the sale of the 
volume are being dedicated by him to a fund to be devoted 
to the extension of the library on petroleum and natural gis 
at the University of Texas in order that students, workers, 
and the general public may have access to the accumulated 
written knowledge on these subjects.—M. J. Leahy. 


| Trade Personals | 


L. L. THomas, mechanical engineer, is now connected 
with the Bradford Motor Works, Bradford, Pennsylvania, as 
field engineer, and will make his headquarters in the Tulsa, 
Oklahoma, office of the company. Thomas is a graduate of 
the University of Pittsburgh, and for the past several years 
has been associated with the Gulf Research Laboratories at 
Pittsburgh. 














OweEN C. Jones has been made assistant to the president 
and in charge of sales promotion of the Laminated Shim 
Company, Inc., Long Island City, N. Y., manufacturers of 
Laminum precision adjustment shims. For the last six years 
he has been associated with the general publicity department 
of The Linde Air Products, a Unit of Union Carbide and 
Carbon Corporation. 


ALEXANDER ANDERSON, of Fullerton, California, who re- 
cently sold his company, Alexander Anderson, Inc., to the 
Lane-Wells Company, is spending the summer in Europe. His 
present address is 103A Sinclair Road, London, W. 14, 
England. 

& 

E. R. Gavin, general sales manager of Caterpillar Trac- 
tor Company announced three sales department changes, ¢f- 
fective at once. Paut WEEKs, who was manager of the 
Washington, D. C., office until his transfer to the Peoria of- 
fices about two years ago, returns to Washington, relieving 
E. B. ENGLIsH, who as a newcomer to Peoria will become 
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anager of federal and state sales. H. H. Howarp, who has 
hen in the employ of the company since 1926 in export and 
domestic sales capacities, has been appointed manager of the 
engine sales division. ; 

Cuas. GEDDES is now representative at Midland, Texas, 
for the Shaffer Tool Works of Brea, California. 


T.S. Jones, formerly of the Tulsa, Oklahoma, branch of 
Crane Co., Chicago, and an employee of the company for 
many years, has been transferred to the oil sales department 
33a field representative covering the states of Kansas, Okla- 
homa, and the Panhandle of Texas. 


Lewis H. Brown, president of the Johns-Manville Cor- 

ration, has anounced that E. S. Crossy has been named 
president of the Johns-Manville International Corporation, a 
subsidiary. 





C. C. McDermond Marries Texas Girl 


C. C. McDermond of Maracaibo, Venezuela, South 
America, recently was married to Miss Ida X. Lindsey. Miss 
Lindsey, whose home is in Texas, was a nurse at the Gulf 
Hospital in Maracaibo. McDermond is well known and liked 
through Venezuela, being representative in the area for a 





number of North American manufacturers. 





G. W. Moore Promoted 


Paul Cavins, gen- 
_ eral manager of the 
| Cavins Company, 
manufacturers of 
the Cavins auto- 
matic hydraulic 
| suction bailers, an- 
| nounces the ap- 
| pointment of G. 
_ W. (Waldo) Moore 
| to the position of 
; manager of Cali- 
fornia rental serv- 
| ice agencies and 
| national advertis- 
ing. Prior to assum- 
ing his new duties, 
- Waldo had repre- 
sented the company 
in a sales capacity 
in the Los Angeles 
Basin. 


McPhee Joins Lane-Wells 


Effective August 2, James W. McPhee became associated 
with the Alexander Anderson Division of Lane-Wells Com- 
pany as sales engineer. McPhee has been connected with the 
oil industry and supply business for nearly 15 years, starting 
as an electrician for Shell at Signal Hill. In 1923 he was 
transferred to the engineering department. He majored in 
development work on water entry problems. 

In 1928 McPhee left Shell to organize the Snap Valor 
Corporation. From 1931 to 1936 he acted as factory repre- 
sentative for U. S. Electrical Manufacturing Co., specializing 
in the application of electrical motors to oil production. In 
1936 he went with Midwest Piping and Supply Company, 
where he remained until he resigned to accept his present 
Position. 





G. W. Moore 
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WATER CANS 
&é COOLERS 


GOTT Water Cans are the practical 
way to keep drinking water cool for 
No} eleMol-talelot Molo (la lieMiceliBieslslttstitt 
and always handy to the job. Snug 
bit bale MkotaeE-MEs-sesloh dels) (Mile) ME licelelei hy 
el HM oMcstistiictels Micelle} Mtlicle( MCL Os ME 
Water Coolers have extra large covers 
and a handy non 
ed sbele Mi olttjeM elt tires | 
faucet. Your Supply 
Store has them, get 


SOTT WATER CAN one today! ... 


Made ir 


H.P.GOTT MFG.CO. . 


WINFIELD. KANSAS 








Look for the Arm-and-Hammer 


Meavy Duty PIPE TONGS 


Improved designs Eve these tongs greater 

strength and handiness. Jaws are forged from 
special steel; are heat treated, hardened and 

tested for wearing qualities. Chains are 

proof-tested to 7/3 catalog strength (3,600 

to 40,000 Ib.) Handles, for, from 
high carbon steel, have stiff- 






















Improved Vo BA, 
cen Rye on" eeanl Nickel backel. 
Been Tones wong Hardened Bolt. No Gone 
Break-Out Tongs tongs a 


ARMSTRONG Bros. Too. Co. 
"The Tool Holder People’ 

331 N. Francisco Avenue, CHICAGO, U. S. A. 

Eastern W arebouse and Sales : 199 Lafayette St., “ York, N.Y. 


Write for 
San Francisco ondon 


Catalog. 








Only a limited number of copies of the June 
issue, containing the first installment of “THE 
PETROLEUM ENGINEER’S CONTINUOUS 
TABLES” are now available. 


Enter your subscription at once to begin with 
the June issue. 


Rates: 1 year $2.00: 2 years $3.00 





THE PETROLEUM ENGINEER, 


P. O. Box 1589, Dallas, Texas. Date 





Enclosed is $- for a 


(new) (renewal) subscription. 





Name 





Title or Occupatio 
Company. 
Street or P. O. Box 
City. 











State. 
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| Ll publishing this series of tables THE 
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| || ing to meet the diverse needs of a large num- 











1 f | ber of readers employed in all branches of 


age | the oil industry. At present the number of 









tables published for each division reflects as 
well as can be determined the relative demand 
for material applicable to that division. Com- 
ments and suggestions from readers are 
cordially invited, for the more of these that 


are received the more closely will the editors 





be able to gauge the readers’ interest. 
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INDEX TO TABLES* 


(This index supersedes the index in the July issue) 


Title of Table 
Pressure conversion table 


Piston displacement and rated horsepower for 4- -cylinder | motors . 
Displacement of reciprocating pumps (sheet 1) 
Displacement of reciprocating pumps 


(sheet 2) 
Viscosity conversion factors _* « 
Drainage by uniformly spaced wells 
Heat loss from uninsulated 2-in. steam lines . 
Horizontal and vertical displacement of crooked holes. 
Weight of drill pipe and casing and volume of fluid displaced 
Hydrostatic pressure of fluid columns of different densities 
Strength of casing 
Amount of cement necessary to form plug about casing it in well 
Weight of fluid on plunger in pumping wells 
Theoretical displacement of oil well plunger pumps 
Theoretical displacement of oil well plunger pumps 
Maximum safe working load on tubing and rod lines 
Barrels of flood water required per acre 
Storage capacity of gas sands 
Pressure drop per mile of 6-in. pipe line, ‘oil of 40° APL. 
Pressure drop per mile of 8-in. pipe line, oil of 40° A.P.I. 
Storage capacity of pipe lines. : . 4 
Yields on cracking light and heavy oils” 
Viscosity index of oil . R 
Vapor pressure of the lighter hy drocarbons . 
Corrections to convert uncorrected vapor pressure to “Reid vapor 

pressure 


(sheet 1) 
(sheet 2) 


*This index is revised monthly as additional tables are published. 
aIn footnote, “feet” should read “inches”. 


Index No. 
P 066. 
P 094.843.4 
P 094.865 
P 094.865 
P 216.13 
P 412. 


P 543.6 

P 615.106.40 

P 615.108.40 

P 649. 

P 751.01 

P 753.016.101 
P 771.214.2 


P 778.2 
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July 
June 
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July 
July 
July 
August 
August 
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July 
August 
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July 
July 
August 


June 


P 412. 

P 753.016.101 
P 531. 

P 538.2 

P 425.25 

, 350.7 

P 425.2 

P 543.6 

P 094.865 

P 094.865 

P 751.01 

P 216.13 

P 531. 

P 425.24 

P 649. 

P 422.335 

P 066. 

P 771.214.2 
P 514.5 

P 432.2 

P 615.106.40 
P 615.108.40 
P 778.2 

P 444. 
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DRAINAGE BY UNIFORMLY SPACED WELLS 
———— 
Area drained, Maximum drainage dis- Area drained, Maximum drainage dis- 
| Spacing, acres per well tance. ft. (see diagrams) Spacing, acres per well tance, ft. (see diagrams) 
§ | ” | Regular | Staggered! | Regular Staggered Regular | Staggered! | Regular St aggered 
| - is a” eb” 
60 083 072 42.4 34.6 560 7.20 6.23 396 323 
70) 112 097 49.5 40.4 570 7.46 6.46 403 329 | 
80) 147 | 127 56.6 46.2 580 7.72 6.69 410 335 | 
a0) 186 | 161 63.6 52.0 590 7.99 6.92 417 341 
100 230 | .199 70.7 57.7 || 600 8.26 7.16 424 346 
110 | .278 241 77.8 63.5 | 610 8.54 7.40 431 352 | 
120 | 331 286 84.8 69.3 || 620 8.82 7.64 438 358 
| 130 OI 388 | .336 91.9 75.1 || 630 9.11 7.89 445 364 | 
140. 450 | .390 99.0 80.8 | 640 9.40 8.14 452 370 | 
| 150 517 447 106 86.6 | 650 9.70 8.40 460 375 | 
160 | 588 | 509 113 92.4 ] 660 10.0 8.66 467 381 
170 663 | 575 120 98.2 || 670 10.3 8.92 474 387 
180 744 | 644 127 104 | 680 10.6 9.19 481 393 
190 829 | 718 134 110 | 690 10.9 9.47 488 398 
200 918 | 795 141 115 | 700 11.2 9.74 495 404 
210 1.01 877 148 | 121 710 11.6 10.0 502 410 
220 | 1.11 | 962 | 156 | 127 720 11.9 10.3 | 509 416 
230 #3} = 1.21 | 1.05 | 163 133 | 730 | 12.2 10.6 | 516 421 
240 1.32 1.15 | 170 139 740 | 12.6 10.9 523 427 
250 1.43 1.24 | 177 | 144 750 | 12.9 11.2 530 433 
260 1.55 | 1.34 | 184 150 760 | 13.3 11.5 537 439 
270 1.67 | 1.45 | 191 | 156 770 | 13.6 11.8 544 445 
280 1.80 | 1.56 | 198 162 780 14.0 12.1 551 450 
290 1.93 1.67 205 167 790 14.3 12.4 559 456 
300 2.07 1.79 212 | 173 800 14.7 12.7 566 462 
310 2.21 1.91 | 219 179 820 15.4 13.4 580 473 
320 2.35 | 2.04 226 185 840 | 16.2 14.0 594 485 
330 250 | 2.17. | 233 191 | 860 | 17.0 14.7 608 497 
340 2.65 2.30 | 240 196 880 | 17.8 15.4 622 508 
350 2.81 2.44 | 247 | 202 900 | 18.6 16.1 636 520 
360 2.98 2.58 | 255 | 208 | 920 | 19.4 16.8 650 | 531 
370 3.14 2.72 | 262 | 214 940 20.3 17.6 665 | 543 
380 3.31 2.87 | 269 219 960 21.2 18.3 679 554 
390 3.49 3.02 276 | 225 980 22.0 19.1 693 566 
400 3.67 3.18 | 283 231 1000 23.0 19.9 | 707 577 
410 3.86 3.34 | 290 237 1020 23.9 20.7 721 589 
420 4.05 3.51 | 297 | 242 1040 | «24.8 21.5 735 600 
430 4.24 3.68 | 304 248 1060 25.8 22.3 749 612 
140 4.44 3.85 | 311 | 254 | 1080 26.8 23.2 764 624 
450 4.65 4.03 | 318 | 260 | 1100 27.8 24.1 778 635 | 
460 | 4.86 | 4.21 | 325 | 266 1120 28.8 24.9 792 647 
470 =|) «5.07 4.39 | 332 | 271 1140 29.8 25.8 | 806 658 
480 5.29 | 4.58 | 339 277 1160 30.9 26.8 820 670 | 
90 | 5.51 | 4.77 346 283 1180 32.0 27.7 | 834 681 
500 | 5.74 | 4.97 | 354 289 | 1200 33.1 283.6 | 848 693 
510 5.97 5.17 | 361 294 | 1220 | 34.2 29.6 863 704 | 
520 | 6.21 5.38 368 300 1240 | 35.3 30.6 877 716 
530 6.45 | 5.58 375 306 1260 36.4 31.6 891 727 
540 6.69 | 5.80 382 | 312 | 1280 37.6 32.6 | 905 739 
550 6.94 | 6.01 | 389 | 318 1300 38.8 33.6 | 919 | 751 
| | || 1320 40.0 34.6 | 933 | 762 | 
| | | 
\Distances between wells in any direction equal, forming equilateral triangles. 
| 
| 
REGULAR SPACING STAGGERED SPACING 
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In Every Oil Field in 


SOUTH AMERICA 


As well as other parts of the world . . . you will 
























find ..and can be sure.. that American Iron 
and Machine Works Co. products provide per- 


fect performance at all times! 


AMERICAN AUTOMATIC CATHEAD .. . 


Because of its greater speed in operation, safety to crew, protec- 
tion of machinery, and durability, this Cathead has won uni- 
versal acceptance. Has 4-point engagement and 2-point disen- 
gagement. Only nine parts—five of them working parts. 


RELEASING AND CIRCULATING OVERSHOTS 


There are two types—Regular and Double Bowl types. 





The Double Bowl Type Overshot provides you a fishing tool 
ready at all times to catch both drill pipe or tool joint simply 
by placing the tool joint slip in the bottom bowl and the drill 
pipe slip in the upper bowl. 





You can convert your Regular Type American Overshot into 
a Double Bowl Type by adding another bowl and integral parts. 


American Wall Hook and Milling Shoes are interchangeable 
with both the Double and Regular Type Overshots. 


x PARTIAL LIST OF OUR PRODUCTS ~ 

















Boltless Rotary Hose Couplings 

Cone Fishing Sockets 

Casing Suspenders and Blowout 
Preventers 

Drill Collars 

Drill Pipe Float Valves 

Fishtail Bits 

Flow Packers 

Milling Shoes 

Pumping Well Christmas Trees 








Pump Release Valves 

Releasing and Circulating Spears 

Rocker Arms for Slush Pump 

Safety Packing Flanges 

Slush Pump Valves and Seats 

Steam Lubricators 

Sucker Rod Coupling and Paraffin 
Scraper 

Tapered Taps 

Tie Down Companion Flanges 










Wild Well Capping Tools 


Oklahoma City, Seminole and Fittstown, Oklahoma; Houston, Kilgore, Corpus 


RON & MACHINE WORKS CO. 
Christi and Monahans, Texas; New Iberia, Louisiana. 


Export Office: 420 Lexington Ave., New York City. 
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FRICTION ALLOWED 


MAXIMUM* SAFE WORKING LOAD, LB., ON TUBING AND ROD LINES, 














Size of line, 
in. 


16 








Strand 





6x19 


6x31 
or 
6x37 


18x7 








| 


Number of lines supporting traveling block 




















Grade 
1 2 
Aa “ae 1,765 3,460 
ars. “te 1,960 3,840 
Px A hy 2,155 4,225 
Imp. plow 2,470 4,840 
APs. “NN” 2,355 4,610 
Ars. “Er 2,590 5,070 
A.P.I. “J” 2,865 5,610 
Imp. plow 3,295 6,455 
A.P.I. “N” 3,020 5,915 
Are “Es 3,335 | 6,530 
pe kt i 3,685 | 7,220 
| Imp. plow 4,235 | 8 ,300 
A.P.1. “N” 3,765 | 7,375 
A.P.I. “L” 4.155 | 8.145 
APs: e 4,590 | 8,990 
Imp. plow 5,295 10 ,375 
A.P.1. “N” 4,625 | 9,065 
Aras. “ts 5,135 10 ,065 
Ars. “Ss” 5,645 11,065 
Imp. plow 6,510 12,755 
Pi. “x 6,590 12,910 
3S of Bey ny 7,335 14,370 
Ari. “Ss” 8,080 15,830 
Imp. plow 9 ,295 18,210 
APA. 8,940 17 ,520 
Ata; “a 9,960 19,515 
APs. “S" 10,980 21,515 
Imp. plow 12 ,625 24,740 
Aes. “" 1,725 3,380 
re OP we i 1,920 3,765 
Ara. “s" 2,080 | 4,070 
Imp. plow 2,390 4,685 
ae 3,020 5,915 
Br “ee 3,295 | 6,455 
Arad os 3,610 7,070 
Imp. plow 4,155 | 8,145 
APs. 4,550 8,915 
Pe ot Oe 5,020 9,835 
| Dd i 5,490 10,755 
Imp. plow 6,315 12,370 
Ata.“ 6,430 12 ,600 
Ar. “er 7,100 13 ,905 
APs. “S" 7,765 15,215 
Imp. plow 8,940 17 ,520 
Ara.“ 4,275 8,375 
APs. “as” 4,745 9 ,295 
} eS he 5,215 10 ,220 
Imp. plow 6,000 11,755 
AP. 6,120 11,985 
ed ae Mg 6,785 13 ,290 
Pw OD ee 7,450 14,600 
Imp. plow 8,590 16 ,825 
APS. “Nn” 8,275 16,210 
Ata. “i’ 9,215 18 ,055 
Ares 10,155 19,900 
Imp. plow 11,685 22 ,895 
APA. “HR” 10,705 20,975 
Ars. 11,960 23 ,435 
| Ara. “o 13,255 25,970 
Imp. plow 15,215 | 29,810 


| 











3 4 
5,080 6,640 
5,645 7,380 
6,210 8,120 
7,115 9,300 
6,775 8 855 
7,455 9,740 
8.245 10,775 
9,485 12,400 
8 695 11,365 
9,600 12,545 
10,615 13,875 
12,195 15,940 
10,840 14,170 
11,970 15,645 
13,215 17,270 
15,245 19,925 

13,325 17,415 
14,795 19,335 
16,260 21,255 
18,745 24, 500 
18,970 24,795 

21,120 27 , 600 

23 265 30, 405 

26 765 34,980 

25,750 33 , 655 

28 685 37,490 

31,620 41,330 

36 , 365 47 ,530 
4,970 6,495 
5,535 7,230 
5,985 7,825 
6.890 9,005 
8 695 11,365 
9,485 12,400 
10,390 13,580 
11,970 15,645 
13,100 17,120 
14,455 18,895 
15,810 20 , 665 
18, 180 23,765 
18 ,520 24,205 

20,440 26,715 

22, 360 29 225 

25,750 33,655 
12,310 16,090 
13,665 17,860 
15,020 19 630 
17,280 22,585 
17,615 23 ,025 
19,535 25,535 

21,455 28 045 

24,730 32,325 

23 ,830 31,145 

26 | 540 34,685 

29 250 38, 230 

33 655 43,985 

30 , 830 40 , 295 

34,445 45,020 

38,170 49,890 

43,815 57,270 











5 6 
8,135 9,565 
9,035 10 ,625 
9,940 11,690 
11,385 13,390 
10,845 12,750 
11,930 14,025 
13,195 15,515 
15,185 17 ,855 
13 ,920 16,365 
15,365 18,065 
16,990 19,980 
19,520 22 ,955 
17 ,350 20 , 405 
19,160 22 , 530 
21,150 24 , 865 
24 , 400 28 ,695 
21,330 25,080 
23 ,680 27 ,845 
26 ,030 30 ,605 
30 ,005 35 , 280 
30 , 365 35,705 
33 , 800 39,745 
37 ,235 43 ,785 
42 ,840 50 ,370 
41,210 48 , 460 
45,910 53 , 985 
50,610 59 , 510 
58 , 200 68 , 440 

7,955 9,350 

8,855 10,415 

9, 580 11,265 
11,025 12 ,965 
13,920 16,365 
15,185 17 ,855 
16,630 19,555 
19, 160 22 , 530 
20 , 965 24,655 
23,135 27,205 
25 , 305 29 , 755 
29,100 34 , 220 
29 ,645 34,855 
32,715 38 , 470 
35,790 42 ,085 
41,210 48 , 460 
19,700 23 , 165 
21,870 25,715 
24 ,040 28 ,270 
27 ,655 32,520 
28,195 33,155 
31,270 36,770 
34,340 40 ,380 
39 , 585 46 , 545 
38 , 140 44,845 
42,475 49 ,945 
46,815 55,045 
53 , 865 63 ,335 
49 345 58 ,025 
55, 130 64,825 
61,095 71,840 
70,130 82,465 

















1S8afety factor of 5 used. 
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SPECIFICATIONS 










































































| ven rn 


\ 
REGES- ‘CHALMERS wince + 
~ MODEL ‘| L | UE | UM | W 
MAXIMUM LINE PULL | "70,000 lbs. |  54,032|bs. | 30,250 lbs. 20,000 Ibs. 
LINE CAPACITIES | | 
/-in. line 39,300 ft. 9,800 ft. 8,435 ft. | 5,700 ft. 
7/g-in. line | 13,600 ft. | 3,170 ft. 2,670 ft. | 1,840 ft. 
LINE SPEEDS a 8 speeds | 8 speeds | 8 speeds 8 speeds 
59.2' to 974' p.m. | 49' to 1,133' p.m. | 49 to |, 133° p.m. 54' to 628' p.m. 
DRUM MOUNTINGS — | Ball Bearing =| Ball Bearing Ball Bearing | Ball Bearing 
ENGINE _ | 6 cylinder 4 cylinder | 4 cylinder | 4 cylinder 
CUIN. | | 510 | 318 | 20 
DISPLACEMENT | si | | , | | 
TORQUE ; | 550 ft. Ibs. = | «340 ft. Ibs. =| 200 ft. Ibs. =| 128 ft. Ibs. 
VALVE ARRANGEM'T InHead | — InHead | In Head | In Head 
NUMBER MAIN | | | 
BEARINGS | . | ’ —_— 3 
TOTAL AREA MAIN | | 
BEARING SURFACE 157.8 sq. in. | 110.7 sq. in. | 62.8 sq. in. | 41.2 sq. in. 
ROAD SPEED 10 m.p.h. | 150r30m. P. he | 150r30mp.h. | 22 m.p.h. 
gas | gas | gas | gas 
FUEL gasoline gasoline gasoline gasoline 
Diesel oil | Diesel oil distillate 
! LUBRICATION | force feed force feed | forcefeed | force feed 
| WATER Cl CIRCULATION _ pump pump 7 | pump pump 


All units are equipped with Cooper special designed air-cooled brakes. Rotary or spud- 
ding equipment is available for all units. The UE and UM tractors are available with 
double drums and cleaning out equipment. The UE, UM, and W tractors are available 
with telescoping mast. 





A-C Double Drum Winch Tractor A-C Model UE Winch Tractor 


Office and Plant — Phone 7191 .. Box 1890 


F R E D E iM Cc O O ad E =a HALE STATION — TULSA, OKLAHOMA 


Branch: 9619 S. Main Street, Los Angeles 
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STRENGTH OF A.P.I. STANDARD AND SUPPLEMENTARY STANDARD CASING 





Casing 
size, 
in. 


sJe7es 7 es) J) 3°) *) 


HOM eOmMDHOHO 
O0\ GN. ODN GON. Od, G8 GEN. GON. 00. 20 


CVV OAA SANSA 


Wt 
Ib. 


per f 


U., 


| complete 
with 
couplings 





16. 


16 


») 


23 
20) 
24 
25 


20 
yy 4 
24 
26. 
Is 


29 


IR 


= 


32 


39. 


10. 
OO 
.00 
36. 


IR 
2) 


os 


43. 


9 
oO 


38. 
40. 
45. 
36. 
40). 
43 


40. 
45 
51 


55. 
47. 


54 
60. 


14 

17. 
19. 
2(). 


IS. 


00 
25 


OO 
OO 
50 
OO 
50 


OO 


OO 
OO 
OO 
OU 


.00 
00 
.0O 


OO 


28.00 
30. 


26. 


OO 
40 


70 
33. 


70 


OO 
00 
35. 


50 
50 
OU 


OO 
OU 
OU 


00 


00 
00 
00 
00 
OO 


.00 


50 


.50 
00 


50 


OO 


.00 


00 


00 
.50 
00 
.00 


00 
5.00 
00 
.00 


.OO0 
50 
9.50 | 


2.50 
3.00 
00 


50 


3.00 














L 


ap 


weld 


W 


Wot bo 


NN—WwNwh = 


Nowe 


Ww W bo to bo bo 


NNWNMANWNNN = 


NWNNNWNKNwNwiwhe 


3,516 


O00 


130 


870 
,870 
, 300 
300 


170 
.660 


910 


, 150 


940 
, 150 
370 
.590 
SLO 
020 


150 


,460 
, 820 


,970 


280 


, 580 
.890 


S90 


, 760 
,040 
,320 
.460 


$20 


,970 
230 
360 
690 
, $30 
,050 
, 260 


,630 
, 860 


O90 


, 300 


1,600 
1,850 


ewe re) 


— 


—_— 


2,080 


, 230 
.420 
610 
, 790 


9SO 


,170 
,370 
,540 
0380 


,170 
, 300 


920 


,030 
, 150 


770 
870 


Seamless 

| Grade C Grade D 
5.270 6,680 
5,270 6,680 
3.000 | 3,800 
3,650 4,630 
1.300 5 450 
4,300 5.450 
1,960 6.280 
1, 960 6,280 
3,260 4,130 
3,990 5,050 
4,360 5,520 
4,720 5,980 
2.910 3,690 
3,230 4,090 
3.560 4,500 
3.880 4,910 
4.210 5,330 
4.530 5,740 
3,230 4.090 
3,690 4,670 
4 230 5,360 
2.950 3,740 
3,420 4 330 
3,880 4,910 
4.340 5,500 
4,340 5,500 
2.640 3,350 
3,060 3,880 
3,480 4,400 
3.700 | 4,680 
4,230 5,360 
2,960 3,750 
3,350 4,240 
3.540 4,490 
4.030 5,110 
2,740 3.470 
3.080 3,900 
3,390 4,290 


Bursting strength, lb. per sq. in. 
SF -2 


. 





Limiting length of string, ft., subject to: 





Collapse, saltwater, 8.F. = 2 


Parting, S.F. = 2% 











2.440 3,090 
2,790 3,530 
3,140 3,980 
3,450 4,370 
2,390 3,030 
2,780 3,520 
3,120 3,950 
1,850 2,340 
2,130 2,700 
2,410 3,050 
2,690 3,410 
1,460 1,860 
1,760 2,230 
2,050 2 ,600 
2,320 2,940 














I 


4ap 


weld 


to bo 


w 


Hw Co WwW bo 


Www hd to 


NNR Wh to @WnNmnNNe 


NN 


— 


WNNWWOwWNN- 


, 708 


,O81 
, 834 
, 588 


,342 


, 382 
,219 
,651 
.069 


982 
341 
125 
,096 
, 480 
851 
342 
,876 
, 502 


,027 
,061 
,094 
,628 


, 669 
,151 
,633 
,885 
, 008 


,033 
,485 
, 707 
,275 
784 
171 
, 531 


,436 
, 839 
,242 
,605 


, 380 


1,823 


to 


_ 


,221 


752 
,076 
,400 
, 724 


374 
645 
984 
,295 


443 
638 
871 
311 


445 
609 


180 
262 











Seamless 
Grade C | Grade D 
6 ,497 8,216 
6,497 8,216 
2,872 3,631 
3,912 4,946 
4,952 6,261 
4,952 6,261 
5,992 7,576 
5,992 7,576 
3,287 4,156 
4,442 5,617 
5,038 6,370 
5.616 7,101 
2,735 3,458 
3,230 4,085 
3,760 4,754 
4,273 5,403 
4 802 6,072 
5,315 6,721 
3,232 4,087 
3,970 5,019 
4,832 6,110 
2,798 3,538 
3,534 4,469 
4,270 5,399 
5,006 6,330 
5,006 6,330 
2.303 2,912 
2,969 3.754 
3,634 4,595 
3,981 5,034 
4,841 6,121 
2.805 3,547 
3,430 4 337 
3,735 4,723 
4,519 5,715 
2,461 3,112 
2,996 3,788 
3,493 4,417 
1,981 2,505 
2,538 3,209 
3,094 3,912 
3,595 4,545 
1,904 2,408 
2,515 3,180 
3,065 3,876 
1,038 1,313 
1,485 1,878 
1,933 2,444 
2,380 3,009 

516 653 
891 1,126 
1,358 Laas 
1,788 2,260 








Lap 
weld 


3 


« 


bo bo bo bo bo bo to 


bo bo bo bo 


to bo bo 


bo bo 


0 ww 


WwWwwwww 


wo wo Oo OO 


bo to bo 


,915 


, 674 
,650 
,716 


, 674 


, 906 
,919 
.939 


,637 
,664 
,683 
.677 


,388 
415 
432 
,448 


,393 
364 
,383 
297 
,318 
324 
176 
, 189 





Seamless 











Grade C 


ao 
~ Ge 


ror cn 


“~ #y 
~~ Y 


or 


-~ 
~~ 


~ 


Phi 


ron gro 


em Os 
oo 


o 


or 


ao 


or 


ai 


~ 


norco 


eo 


Or de hm Or Ot Or Or Or or Ot or Or 


i 


rorouco 


o> te de 


608 


,619 
,638 
,638 
,418 
,471 
,487 


, 239 
, 267 


, 304 


350 
, 268 
,120 
158 


,179 


, 198 
994 


7 


,023 


,061 
,070 
097 
952 
,978 
,019 


631 
,688 
,682 
,712 
.489 


.508 
,539 


,066 
, 108 














Grade D 


7,663 
, 976 


,179 
,133 
, 262 
, 800 
, 180 
707 


>, 984 
,041 
,O71 
,076 


5, 882 
>, 893 
3, 937 
5, 951 
3,975 
3,975 
),699 
5, 764 
3,784 


»,473 
>, 507 
>, 615 
>,610 
868 
5, 437 
>,484 
5,512 
), 535 
), 567 


),312 
), 361 
), 371 
>, 405 
», 221 
), 254 
>, 305 


S11 
883 
876 
913 


628 
,653 
, 692 


,O88 
141 
177 


, 164 


,822 
877 
911 
943 








Where no data are given, casing is not made in that grade and weight. 
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the new R E. E. D D K 


ROLLER BIT with the 


COMBINATION BALL THRUST AND ROLLER BEARING ASSEMBLY 
KEEPS CUTTERS IN TRUE ALIGNMENT FOR 


INCREASED CUTTING SPEEDS AND 
MORE HOLE PER BIT 
















THE REED DK-|! 


A general purpose bit 
especially adapted to 
drilling broken forma- 
tions such as: alternate 
hard and soft layers of 
strata; shales; limestones; 
chalks, etc. 


HOUSTON 


LOS ANGELES 


* 
=n « 
Pa? Gn. 7 
fa 


i) 


The REE 


with 
GREATER 
SAFETY 


D DK 3 


For cutting hard, well cemented sand- 
stones; very hard limestones; etc. 


REED ROLLER BIT CO. ( 


OKLAHOMA CITY 


Distributed through Supply Companies Everywhere 
Mid-Continent and Gulf Coast Distributors for MARTIN-DECKER PRODUCTS 












THE REED DK-2 
For hard and tough for- 
mations such as: hard 
shales and harder forma- 
tions than those on which 
the DK-I Bit is generally 


used. 


NEW YORK 
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The tables on the opposite and preced- 
ing pages give vital information needed 
in selecting an air cleaner. Vortox En- 
gineers use these tables regularly when 


making recommendations. 


are in tune with the job always! 


IR CLEANERS are vital pieces of equipment. To give maximum protec- 
tion over the entire speed range, they should be accurately fitted to 
the job ... and Vortox engineers do just that! When you buy a Vortox Air 
Cleaner, the number of cylinders, the bore, stroke, speed and power of the 
engine (Diesel, gasoline or natural gas) on which it will be used, are essen- 
tial points given consideration by Vortox engineers in making recommenda- 
tions. When the procedure is followed carefully, the Cleaner is absolutely 
right for the job from the start! 

But that's only the beginning ... here's the important performance advan- 
tage you get in Vortox, and Vortox only! The Vortox Air Cleaner STAYS 
TUNED to the job THROUGHOUT ITS LONG LIFE. There are no cloth 
filters to become dust-clogged and constantly less efficient, and the incom- 
ing air does not pass through already dust-laden felts or moss. ALL of the 
dust trapped in the Vortox Cleaner settles in oil and is trapped below a 
baffle plate which positively prevents it from again contacting the incom- 
ing air. 

Here's the Vortox "Triple-Action" cleaning principle. Note its fool-proof 
efficiency. 


1. The air enters the cleaner at a tangent and by its own velocity sets up 
a miniature cyclone that throws out the heavy dust particles. 
2. It then passes through an oil bath where a thorough scrubbing removes 
fine dust particles. 
3. Finally a crimped wire filter gives the air a final cleaning and removes 
all oil before it is delivered dust-free to the cylinders of the engine. 
There are no moving parts in a Vortox Cleaner, nothing to wear out and 
nothing to replace. The only maintenance required is a cleaning of the dirt 
sump and a refilling with light oil at regular intervals. 
And, remember this—in every Vortox Air Cleaner you get the EXTRA 
DIVIDEND of efficient air intake silencing, yet this added value costs nothing 
extral 


VORTOX MFG. CO. ... CLAREMONT, CALIF. 


OIL TYPE SELF-WASHING 


AIR CLEANER 
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PRESSURE DROP, LB. PER SQ. IN. PER MILE OF 8-in.' PIPE LINE (Oil of 40° A.P.I.) 
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A.P.I. oil, 
bbl. per hr. 
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360 
370 
350 
390 


400 
410 
420 
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.30 


56 


.82 
9. 


08 


34 
61 
9.87 
10. 
41 
.68 
.96 
24 


.02 


10 
45 
‘81 


17 





.80 





STD So Se So St Ot Ot Ot 1 oe i he OO | Ni 
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125.55 lb. per ft. For 


29.35 lb. line pipe the pressure drop is about 4.7% greater. 
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SKINNER OFFERS A CLAMP FOR EVERY LEAK 


Actual photographs show various useful Skinner Clamps in the field — giving safe, last- } : i 
ing protection. Many Skinner clamps have been in use 10 — 20 — 30 years! and more. 
Universally used in Oil and Gas industries. WRITE FOR COMPLETE CATALOG! 

































@ EMERGENCY PIPE CLAMP 


FOR stopping leaks in pipe lines, 
instantly, permanently. Quickly, 
easily applied. Pipe sizes 4” to 12”. 
Standard in the petroleum indus- 
try for nearly forty years. 


PIPE LINE CLAMP @ 


FOR repairing long splits or very 
bad corrosion in pipe lines. Tre- 
mendously strong—suitable for 
highest pressures. 


@ PIPE JOINT CLAMP 


FOR stopping leaks at joints 
where pipe is screwed into a fit- 
ting—any thread leak at tee, el- 
bow, flange, gate coupling, or 
master gate. Without shutdown. 
Absolutely permanent. 


COLLAR LEAK CLAMP @ 


FOR stopping every type of collar 
leak, regardless of kind of collar 
used, or condition of line. Rough, 
tapered, or uneven collars easily 
clamped. 


@ PRESSED STEEL ECONOMY CLAMP 


FOR repairing badly pitted and 
corroded pipe lines, at a mini- 
mum of cost. A strong clamp— 
sold in quantities for less than 
the cost of homemade repairs. 


ahi Brown 
ee 


HIGH PRESSURE WELD CLAMP @ 


FOR stopping pin hole leaks or 
splits in welds on welded steel 
pipe lines. A big time-saver. 
Tested to 800 Ibs. line pressure. 


[' erence name Bann 











M.B. SKINNER CO. &f¢7999 SOUTH BEND, 


Va ;-):) Seo te it 2 sans 
c=) Milde) | SE i D> cor 


tmencency ® PIPE LINE CLAMP PIPE JOINT CLAMP COLLAR LEAK CLAMP SELL JOINT CLAMP SPLIT COUPLING HIGH PRESSURE SERVICE SADDLE PRESSED STEEL 
Pipe CLAMP CLAMP WELD CLAMP ECONOMY CLAMP 
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! Tue PETROLEUM ENGINEER’s ConTINUOUS TABLES P 531 
THEORETICAL DISPLACEMENT OF OIL WELL PLUNGER PUMPS, BBL. PER HR. 
Speed Plunger diameter, in. 
x 
¥ Stroke! . | 

| 1 1% 1 1% 2 2% 219 2% | 3 3% 3% 44 4% 

100 .49 .76 1.09 1.49 1.94 2.46 3.04 3.67 4.37 5.13 6.83 8.77 | 10.96 

| 110 .53 .83 1.20 1.64 2.14 2.70 3.34 4.04 4.81 5.64 7.51 9.65 | 12.05 | 

120 .58 91 1.31 1.78 2.33 2.95 3.64 4.41 5.25 6.16 8.20 | 10.53 | 13.15 
130 .63 .99 1.42 1.93 2.53 3.20 3.95 4.78 5.68 6.67 8.88 | 11.41 | 14.25 

| 140 .68 1.06 1.53 2.08 2.72 3.44 4.25 5.14 6.12 7.18 9.56 | 12.28 | 15.34 
150 .73 1.14 1.64 2.23 2.91 3.69 4.55 5.51 6.56 7.70 | 10.25 | 13.16 | 16.44 

160 .78 1.21 1.75 2.38 3.11 3.93 4.86 5.88 6.99 8.21 | 10.93 | 14.04 | 17.53 

170 .83 1.29 1.86 2.53 3.30 4.18 5.16 6.24 7.43 8.72 | 11.61 | 14.91 | 18.63 | 

| 180 87 1.37 1.97 2.68 | 3.50 4.43 5.46 | 6.61 7.87 9.23 | 12.29 | 15.79 | 19.73 

| 190 .92 1.44 2.08 2.83 | 3.69 4.67 5.77 6.98 8.31 9.75 | 12.98 | 16.67 | 20.82 

| 200 .97 1.52 2.19 2.97 3.89 4.92 6.07 7.35 8.74 | 10.26 | 13.66 | 17.55 | 21.92 | 

210 1.02 1.59 2.29 3.12 4.08 5.16 6.37 7.71 9.18 | 10.77 | 14.34 | 18.42 | 23.01 
220 1.07 1.67 2.40 3.27 4.27 5.41 6.68 8.08 9.62 | 11.29 | 15.03 | 19.30 | 24.11 
230 1.12 1.75 2.51 3.42 4.47 5.66 6.98 8.45 | 10.05 | 11.80 | 15.71 | 20.18 | 25.21 
240 Bey 1.82 2.62 3.57 4.66 5.90 7.29 8.82 | 10.49 | 12.31 | 16.39 | 21.06 | 26.30 
250 1.21 1.90 2.73 3.72 4.86 6.15 7.59 9.18 | 10.93 | 12.83 | 17.08 | 21.93 | 27.40 
260 1.26 1.97 2.84 3.87 5.05 6.39 7.89 9.55 | 11.37 | 13.34 | 17.76 | 22.81 | 28.49 | 
270 1.31 2.05 2.95 4.02 5.25 6.64 8.20 9.92 | 11.80 | 13.85 | 18.44 | 23.69 | 29.59 | 
280 1.36 2.13 3.06 4.16 5.44 6.88 8.50 | 10.28 | 12.24 | 14.36 | 19.12 | 24.56 | 30.68 | 
290 1.41 2.20 3.17 4.31 5.63 7.13 8.80 | 10.65 | 12.68 | 14.88 | 19.81 | 25.44 | 31.78 
300 1.46 2.28 3.28 4.46 5.83 7.38 9.11 | 11.02 | 13.11 | 15.39 | 20.49 | 26.32 | 32.88 | 
310 1.51 2.35 3.39 4.61 6.02 7.62 9.41 | 11.39 | 13.55 | 15.90 | 21.17 | 27.20 | 33.97 | 
320 1.55 2.43 3.50 4.76 6.22 7.87 9.71 | 11.75 | 13.99 | 16.42 | 21.86 | 28.07 | 35.07 | 

330 1.60 2.50 3.61 4.91 6.41 8.11 | 10.02 | 12.12 | 14.43 | 16.93 | 22.54 | 28.95 | 36.16 | 
340 1.65 2.58 3.72 5.06 6.61 8.36 | 10.32 | 12.49 | 14.86 | 17.44 | 23.22 | 29.83 | 37.26 | 
350 1.70 2.66 3.82 5.21 6.80 8.61 | 10.62 | 12.86 | 15.30 | 17.96 | 23.91 | 30.71 | 38.36 
360 1.75 2.73 3.93 5.35 6.99 8.85 | 10.93 | 13.22 | 15.74 | 18.47 | 24.59 | 31.58 | 39.45 | 
370 1.80 2.81 4.04 5.50 7.19 9.10 | 11.23 | 18.59 | 16.17 | 18.98 | 25.27 | 32.46 | 40.55 | 
380 1.85 2.88 4.15 5.65 7.38 9.34 | 11.54 | 138.96 | 16.61 | 19.50 | 25.96 | 33.34 | 41.64 
390 1.89 2.96 4.26 5.80 7.58 9.59 | 11.84 | 14.33 | 17.05 | 20.01 | 26.64 | 34.22 | 42.74 
400 1.94 3.04 4.37 5.95 7.77 9.84 | 12.14 | 14.69 | 17.49 | 20.52 | 27.32 | 35.09 | 43.84 | 
410 1.99 3.11 4.48 6.10 7.97 | 10.08 | 12.45 | 15.06 | 17.92 |, 21.03 | 28.00 | 35.97 | 44.93 | 

| 420 2.04 3.19 4.59 6.25 8.16 | 10.33 | 12.75 | 15.43 | 18.36 | 21.55 | 28.69 | 36.85 | 46.03 
430 2.09 3.26 4.70 6.40 8.35 | 10.57 | 13.05 | 15.79 | 18.80 | 22.06 | 29.37 | 37.72 | 47.12 | 
440 2.14 3.34 4.81 6.54 8.55 | 10.82 | 13.36 | 16.16 | 19.23 | 22.57 | 30.05 | 38.60 | 48.22 
450 2.19 3.42 4.92 6.69 8.74 | 11.07 | 13.66 | 16.53 | 19.67 | 23.09 | 30.74 | 39.48 | 49.32 
460 2.23 3.49 5.03 6.84 8.94 | 11.31 | 13.96 | 16.90 | 20.11 | 23.60 | 31.42 | 40.36 | 50.41 | 
470 2.28 3.57 5.14 6.99 9.13 | 11.56 | 14.27 | 17.26 | 20.55 | 24.11 | 32.10 | 41.23 | 51.51 
480 2.33 3.64 5.25 7.14 9.33 | 11.80 | 14.57 | 17.63 | 20.98 | 24.63 | 32.79 | 42.11 | 52.60 
490 2.38 3.72 5.35 7.29 9.52 | 12.05 | 14.87 | 18.00 | 21.42 | 25.14 | 33.47 | 42.99 | 53.70 
500 2.43 3.79 5.46 7.44 9.71 | 12.29 | 15.18 | 18.37 | 21.86 | 25.65 | 34.15 | 43.87 | 54.79 

510 2.48 | 3.87 5.57 7.59 9.91 | 12.54 | 15.48 | 18.73 | 22.29 | 26.16 | 34.83 | 44.74 | 55.89 
520 2.53 3.95 | 5.68 7.73 | 10.10 | 12.79 | 15.79 | 19.10 | 22.73 | 26.68 | 35.52 | 45.62 | 56.99 
530 2.57 4.02 5.79 7.88 | 10.30 | 13.03 | 16.09 | 19.47 | 23.17 | 27.19 | 36.20 | 46.50 | 58.08 
540 - 2.62 4.10 5.90 8.03 | 10.49 | 13.28 | 16.39 | 19.84 | 23.61 | 27.70 | 36.88 | 47.38 | 59.18 
550 2.67 4.17 6.01 8.18 | 10.69 | 13.52 | 16.70 | 20.20 | 24.04 | 28.22 | 37.57 | 48.25 | 60.27 
560 2.72 4.25 6.12 8.33 | 10.88 | 13.77 | 17.00 | 20.57 | 24.48 | 28.73 | 38.25 | 49.13 | 61.37 
570 2.77 4.33 6.23 8.48 | 11.07 | 14.02 | 17.30 | 20.94 | 24.92 | 29.24 | 38.93 | 50.01 | 62.47 
580 2.82 4.40 6.34 8.63 | 11.27 | 14.26 | 17.61 | 21.30 | 25.35 | 29.76 | 39.62 | 50.88 | 63.56 
590 2.87 4.48 6.45 8.78 | 11.46 | 14.51 | 17.91 | 21.67 | 25.79 | 30.27 | 40.30 | 51.76 | 64.66 
600 2.91 4.55 6.56 8.92 | 11.66 | 14.75 | 18.21 | 22.04 | 26.23 | 30.78 | 40.98 | 52.64 | 65.75 
610 2.96 4.63 6.67 9.07 | 11.85 | 15.00 | 18.52 | 22.41 | 26.67 | 31.30 | 41.67 | 53.52 | 66.85 
620 3.01 4.71 6.78 9.22 | 12.05 | 15.25 | 18.82 | 22.77 | 27.10 | 31.81 | 42.35 | 54.39 | 67.95 
630 3.06 4.78 6.88 9.37 | 12.24 | 15.49 | 19.12 | 23.14 | 27.54 | 32.32 | 43.03 | 55.27 | 69.04 
640 3.11 4.86 6.99 9.52 | 12.43 | 15.74 | 19.43 | 23.51 | 27.98 | 32.83 | 43.71 | 56.15 | 70.14 
650 3.16 4.93 7.10 9.67 | 12.63 | 15.98 | 19.73 | 23.88 | 28.41 | 33.35 | 44.40 | 57.03 | 71.23 

| 660 3.21 5.01 7.21 9.82 | 12.82 | 16.23 | 20.04 | 24.24 | 28.85 | 33.86 | 45.08 | 57.90 | 72.33 

| 670 3.25 5.09 7.32 9.97 | 13.02 | 16.47 | 20.34 | 24.61 | 29.29 | 34.37 | 45.76 | 58.78 | 73.42 | 

680 3.30 5.16 7.43 | 10.11 | 13.21 | 16.72 | 20.64 | 24.98 | 29.73 | 34.89 | 46.45 | 59.66 | 74.52 

690 3.35 5.24 7.54 | 10.26 | 13.41 | 16.97 | 20.95 | 25.35 | 30.16 | 35.40 | 47.13 | 60.54 | 75.62 

| 700 3.40 5.31 7.65 | 10.41 | 13.60 | 17.21 | 21.25 | 25.71 | 30.60 | 35.91 | 47.81 | 61.41 | 76.71 
710 3.45 5.39 7.76 | 10.56 | 13.79 | 17.46 | 21.55 | 26.08 | 31.04 | 36.43 | 48.50 | 62.29 | 77.81 | 
720 3.50 5.46 7.87 | 10.71 | 13.99 | 17.70 | 21.86 | 26.45 | 31.47 | 36.94 | 49.18 | 63.17 | 78.90 
730 3.55 5.54 7.98 | 10.86 | 14.18 | 17.95 | 22.16 | 26.81 | 31.91 | 37.45 | 49.86 | 64.04 | 80.00 
740 3.59 5.62 8.09 | 11.01 | 14.38 | 18.20 | 22.46 | 27.18 | 32.35 | 37.96 | 50.54 | 64.92 | 81.10 
750 3.64 5.69 8.20 | 11.16 | 14.57 | 18.44 | 22.77 | 27.55 | 32.79 | 38.48 | 51.23 | 65.80 | 82.19 
760 3.69 5.77 8.31 | 11.30 | 14.77 | 18.69 | 23.07 | 27.92 | 33.22 | 38.99 | 51.91 | 66.68 | 83.29 
770 3.74 5.84 8.41 | 11.45 | 14.96 | 18.93 | 23.37 | 28.28 | 33.66 | 39.50 | 52.59 | 67.55 | 84.38 
780 3.79 5.92 8.52 | 11.60 | 15.15 | 19.18 | 23.68 | 28.65 | 34.10 | 40.02 | 53.28 | 68.43 | 85.48 
790 3.84 6.00 8.63 | 11.75 | 15.35 | 19.43 | 23.98 | 29.02 | 34.53 | 40.53 | 53.96 | 69.31 | 86.58 

1Length of stroke in inches times number of strokes per minute. 
In the footnote on P 531 (Sheet 1) “feet” should read “inches”. 
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INTERNATIONAL ENGINES | 
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@ These engines are the product of 
International Harvester, world’s largest 
tractor builder, and are backed by this 
Company’s world-wide reputation for 
quality and after-sale service, They have 
seen action in almost every conceivable 
kind of work and condition throughout 
the world — thoroughly tried and tested 
from every standpoint for the gruelling 
work of powering oil-well pumps. 


The sound engineering of every detail 
in International Engines shows up to 
particular advantage in pumping work. 
In field after field they have proved their 
ability to provide a smooth flow of depend- 
able power twenty-four hours a day for 
month after month and year after year. 


The economy of International Engines 
is readily apparent in the cost records of 
their users. And this goes for economy of 
maintenance as well as of operation. They 
are built to be serviced fast, easily, and at 


Brief Specifications 
INTERNATIONAL POWER UNITS 





Model No. Max. et R.P.M 
ss Cylinders | Horsepower of Mor HP. eet 


P-12 22.5 1400 to 2000 
200 4 xe 1000 — 
| P-30 nc oo | 
| 300 ; 62.5 | ~ 1050 
| PA-40 ee 1400 to 1800 
|/PD-40 Diesel |" 4 ~ 62.5 1250 
'PA-50 | 6 | 66.5 1400 to 1800 
|PD-80 Diesel] ~ 100 1400 
'PA-100, "i. 1400 
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low cost. And no matter where they work, 
factory-standard service is always nearby. 


The International line ranges up to 
110 max. h. p. It includes 4 and 6-cylin- 
der engines for gasoline, kerosene, dis- 
tillate, or natural gas, and 4 and 6-cylin- 
der Diesel engines. They are available in 
compact power units as shown here; in 
International Industrial Tractors (wheel 
and crawler types); and as the power 
for a variety of equipment built around 
them. See the nearby industrial power 
dealer or Company-owned branch for 
complete information. 


INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 


Harvester Building, Chicago, Illinois 


PD-80 DIESEL 


INTERNATIONAL Industrial Power 


“ONTERRATIONADY 


“ TERNATIONAL 


PD-40 DIESEL 
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VAPOR PRESSURE OF THE LIGHTER HYDROCARBONS, LB. PER SQ. IN. 
§ Hydrocarbon 
Temperature, Temperature, 
deg. fahr. deg. cent. 
Ethane Propane | Iso-butane Butane |Iso-pentane| Pentane Hexane 
32 348 69.6 25.9 14.9 5.0 3.5 87 0.0 
34 358 71.4 27.1 15.5 5.3 3.7 92 1.1 
36 367 73.3 28.3 16.1 5.6 3.9 98 2.2 
| 38 377 75.3 29.6 16.7 5.9 4.1 1.04 3.3 
| 40 387 77.4 30.9 17.4 6.2 4.3 1.10 4.4 
42 79.6 32.2 18.1 6.5 4.5 1.16 5.6 
44 82.0 33.5 18.9 6.8 4.7 1.22 6.7 
46 84.5 34.8 19.7 7.1 4.9 1.29 7.8 
48 87.1 36.1 20.5 7.4 5.1 1.36 8.9 
50 89.8 37.4 21.4 7.7 5.4 1.43 10.0 
52 92.7 38.9 22.3 8.0 5.7 1.50 11.1 
54 95.8 40.0 23.2 8.3 6.0 1.58 12.2 
| 56 99.0 41.3 24.1 8.6 6.3 1.66 13.3 
| 58 102.2 42.6 25.1 8.9 6.6 1.74 14.4 
60 105.5 43.9 26.1 9.2 6.9 1.83 15.6 
62 108.9 45.2 27.1 9.6 7.2 1.93 16.7 
64 112.4 46.5 28.1 10.0 7.5 2.03 17.8 
66 115.9 47.8 29.1 10.4 7.8 2.14 18.9 
68 119.4 49.2 30.1 10.8 8.1 2.25 20.0 
70 122.9 50.7 31.1 11.2 8.4 2.37 21.1 
72 126.4 52.2 32.1 11.6 8.7 2.49 22.2 
74 130.0 53.7 33.1 12.1 9.0 2.62 23.3 
76 133.6 55.3 34.2 12.6 9.4 2.76 24.4 
78 137.3 56.9 35.3 13.1 9.8 2.90 25.6 
80 141.1 58.6 36.4 13.7 10.2 3.05 26.7 
82 145.0 60.3 37.5 14.3 10.6 3.21 27.8 
84 | 149.0 62.1 38.7 14.8 11.0 3.37 28.9 
86 153.1 63.9 39.9 15.5 11.5 3.53 30.0 
88 157.3 65.8 41.2 16.2 12.0 3.70 31.1 
90 y on nag 161.5 67.7 42.5 16.9 12.5 3.87 | 32.2 | 
92 165.8 69.7 43.8 176 | 13.0 4.05 | 33.3 | 
94 170.2 71.7 45.2 18.3 13.5 | 4.23 | 34.4 
96 174.7 73.7 46.7 19.0 14.1 4.42 35.6 
98 179.2 75.8 48.3 19.7 14.7 4.62 | 36 7 
100 183.7 77.9 49 9 20.4 15.3 $23 | 37.8 
102 188.3 80.1 51.5 21.1 15.9 | 5.05 | 38.9 
104 193.0 82.3 | 53.2 21.8 16.5 | 5.28 | 10.0 
106 197.8 84.6 | 55.0 22.6 17.2 | 5.52 | 41.1 
108 202.7 86.9 56.9 23.4 17.9 5.77 42 2 
110 207 7 89.3 58.9 24.3 18.6 6.03 43.3 
112 212.7 91.7 61.0 25.2 19.3 6.29 44.4 
114 217.8 94.2 63.2 26.1 20.0 6.56 | 45.6 
116 223.0 96.7 65.5 27.1 20.8 6.84 46.7 
118 228.3 99.3 67.8 28.1 21.6 7.13 47.8 
120 | 233.7 101.9 70.1 29.2 22.4 7.43 48.9 
| 
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t Up to the Job—Not Down toa Price 








SO MASONEILAN REGULATORS COST LESS 


Regulators that give dependable, trouble- and thorough testing insure Masoneilan 
free service year after year are the true equipment staying in the line and out of 
“bargains” because they cost less in the _ the repair shop. 


long run. For every day a regulator is out Specify Masoneilan regulators—the equip- 


of service is part of its cost. ment that costs less in the long run—for 


Correct design, rugged construction, highest gas, oil, water, air or steam service. Write 
quality materials, precision workmanship —_ your requirements to our office nearest you. 


@MASONEILAN) 


ee 
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MASON-NEILAN REGULATOR COMPANY, 1193 ADAMS STREET, BOSTON, MASS., U.S. A. 
New York Philadelphia Pittsburgh Chicago Tulsa St. Louis Houston Los Angeles 
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